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THE PLANS FOR THE NEW BATTLESHIPS and 
armored cruisers, formulated by the Naval Board on Con- 
struction, call for vessels of the following dimensions: 
For the cruisers, length on load water line, 502 ft.; beam, 
78 ft. 8% ins., trial displacement, about 14,500 tons; maxi- 
mum displacement at full load, about 15,960 tons; maxi- 
mum draft, about 27 ft. 2 ins.; total coal capacity, about 
2,000 tons; indicated horse-power, 25,000; trial speed not 
less than 22 knots. The armament will consist of four 
10-in. rifles, sixteen 6-in., twenty-two 3-in., twelve 3-pdr. 
and fourteen smaller guns. The water-line belt armor 
would be 7% ft. wide, with a maximum thickness of 6 ins., 
tapering to 3 ins. at the ends. The barbettes for the 10- 
in. gun turrets would be from 7 to 4 ins. thick; the tur- 
rets for the 10-in. guns would be 8 ins. thick with 9-in. 
port plates. The conning tower and its shield would be 
% ins. thick. Each vessel would carry 854 officers and 
men. The plans for the new battleships, as fixed by this 
board, make these vessels 450 ft. long, 76 ft. 8 ins. beam, 
26 ft. 9 ins. maximum draft, 17,604 tons maximum dis- 
placement. They would carry 2,200 tons of coal, have 
16,500 I. HP., and a trial speed of not less than 18 knots. 
The battery will consist of four 12-in. guns, eight 8-in., 
twelve 7-in., twenty 3-in., twelve 3-pdrs. and eighteen 
smaller guns. The armor belt would be 3 ft. 3 ins. wide, 
and be 11 ins. thick tapering to 4 ins. at the stem ana 
stern, The 12-in, barbettes would be 10 ins. thick, with 
turrets 9 ins. thick, and 11-in. port-plates. The crew 
would include 797 officers and men. The board decides 
against sheathing, admitting that while this sheathing 
and coppering are partial protections against fouling, 
there are decided disadvantages in sheathing, and that 
under ordinary conditions the bottoms of these ships can 
be kept sufficiently clean by the use of anti-corrosive and 
anti-fouling paints. The board approves of the elliptical 
balanced turret, with inclined port-plates, as the best 
form. Torpedo-tubes on heavy armored vessels not rec- 
ommended, the board believing that torpedo warfare 
should be left to torpedo boats and to smaller cruisers. 
fhe 7-in. gun proposed does not yet exist in our navy 
‘nD an acceptable and tried form, but can soon be provided. 


> 


THE NORTH-GERMAN LLOYD steamship ‘‘Kronprinz 
Wilhelm,” reached New York, on Nov. 26, in 5 days, 19 
hours and 6 minutes, sailing from Cherbourg, over a course 
of 3,049 miles. This is 2 hours and 6 minutes better 


than her previous best record; but it does not touch the 
record of the ‘‘Deutschland,’’ which ship made the same 
trip in August last, in 5 days 12 hours and 23 minutes. 
The ‘‘Kronprinz Wilhelm,’’ however, had heavy weather 
nearly all the way across, with two days of a fierce gale 
from the southeast. 


THE ECONOMY OF LARGE SCHOONERS, now gen- 
erally used in the coasting trade, is thus figured out by 
Mr. Frank N. Tandy, a general marine agent of Boston, 
Mass.: The first schooner on his list cost $72,060, had a 
gross tonnage of 1,004, and her carrying capacity was 
3,000 tons. This vessel consumed 512 days in making 12 
voyages, and in this time paid dividends amounting to 
38.8% of the cost of the ship. The average of a fleet of 
two 4-masters and two 5-masters was a yearly profit of 
27.5% on the investment; with average net earnings of 
42.9% of the gross receipts, and 18.0% of the total cost of 
the vessels paid in one year. 


BIDS FOR GARBAGE COLLECTION AND DISPOSAL 
at Cincinnati, O., for five years from June 1, 1902, and for 
the collection and disposal of dead animals and animal 
offal] from July 3, 1903, to June 1, 1907, are to be re- 
ceived on Dec. 11. All bids must be sent to the Com- 
mittee on Health, Board of Legislation, care of Edwin 
Henderson, City Clerk. Specifications may be secured 
from Mr. Henderson. The garbage of Cincinnati is now 
being treated by the Simonin reduction process, as de- 
scribed in Engineering News of Oct. 8, 1806, and April 
26, 1900. 
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THE FRANCHISE OF THE NEW ORLEANS WATER- 
Works Co. has been declared forfeited by the State Su- 
preme Court for non-fulfilment of its terms. The specific 
count made in the ruling of the court was wilful and per- 
sistent charging of water rates in excess of the franchise 
stipulations, but in the opinion handed down by the court 
the latter seemed to be convinced that the company had 
utterly failed to supply water of a proper character. Mr. 
Frank T. Howard has been appointed receiver of the 
company. The company has asked for a rehearing. The 
city of New Orleans is one of the chief stockholders in the 
company, but has only a minority representation on the 
board of directors. The city intends to establish a water- 
works system under full municipal ownership and control. 
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ASPHALT PAVING REPAIRS AT ST. LOUIS, MO., are 
to be made by contract for the next ten years, instead of 
by the city, if a recent city ordinance is approved by the 
mayor. Our attention has been called to an article in the 
St. Louis ‘‘Globe-Democrat’’ for Nov. 30, containfg argu- 
ments against the abandonment of the municipal 
repair plant. It {8 claimed that the proposed con- 
tract, by limiting the asphalt to be used in repairs to 
Trinidad Lake, Bermudez ‘and Buena Vista virtually 
prohibits all competition. It is urged fhat the city can 
do the repair work at a much lower figure than will 
result from the proposed change, but that the difference 
in cost will not be so great if competition is allowed. 


BIDS FOR GAS AND ELECTRIC LIGHTING in Greater 
New York during the year 1902 will be received on Dec. 
11 by Henry S. Kearney, Commissioner of Public Build- 
ings, Lighting and Supplies. The contracts will cover all 
public lighting in the five boroughs. 


THE NEW WASHINGTON AQUEDUCT TUNNEL, ac- 
cording to reports, was put in operation on Nov. 24. The 
tunnel was begun late in 1883, or early in 1884. After 
construction had been in progress for some five years, and 
had been well advanced towards completion, the tunnei 
was abandoned on account of faulty construction. Two 
reports on completing the work were subsequently made, 
abstracts of which will be found im our issues of May 4 
and 11, 1889, and Feb. 20, 1896. It is in accordance with 
the recommendations of the latter report that the tunne 
has at last been completed. An illustrated description of 
the various methods of repair employed was given in our 
issue of Dec. 28, 1898. 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was a butting collision on the Wabash Ry., near 
Seneca, Mich., on the evening of Nov. 27. Train No. 4, 
east bound for Detroit, while running at a rage of 50 
miles an hour, ran into No. 13, which was running west 
at a slower rate. The latter train was almost totally de- 
stroyed, the other being aiso badly wrecked; the ruins 
took fire immediately after and burned so fiercely as to 
prevent for a time all work of rescue. The killed number, 
according to different accounts, from 20 to over 350, while 
probably over 100 were injured. Train No. 13, a double 
header, consisted of one baggage car, two day coaches 
and two Pullmans. In the day coaches were crowded a 
large number of Italian immigrants. It was in these two 
cars, said to be old and light cars, penned between the two 
engines and the two Pullmans, that the larger part of the 
mortality occurred. What appears up to the present to 
have been the cause of the disaster is the misreading by 
the engineer of No. 4 of orders issued to him at Mont- 


pelier, O. The train order, a copy of which was alsu 
given to No. 13, read: 

“Order No. 32—No. 4, engine No. 609, will meet No. 13 
at Seneca, and No. 3, engine No. 623, at Sand Creek; 
engines No. 88 and 151 will double head No, 13." 

The engineer of No, 4 read this to mean that he was to 
pass No. 13 at Sand Creek. The collision took place on a 
section of straight track. and though the engineer saw 
No. 13 while yet several miles off, he was deceived by its 
electric headlight and thought it was waiting at Sand 
Creek. 

A GAS EXPLOSION in the conductor-rail conduit ot 
the Metropolitan Street Ry. in New York on Nov. 28 tied 
up all the surface lines in the lower half of the borough 
of Manhattan for almost 24 hours. A broken gas main 
near Bowling Green had allowed a larger quantity of gas 
to escape inta the conduit, and when a spark from the 
collector shoe of a passing car ignited the gas the covers 
of manholes and insulator boxes for the space of more 
than a block were blown into the air. The burning gas 
destroyed the insulation of a group of five feed cables, 
breaking the circuit at the sub-station in Front St. and 
interrupting all street-car traffic below Houston St. By 
the morning of Noy. 20 the damage had not yet been re- 
paired and considerable delay was caused to the crowds 
of people who use the surface cars to reach their places ot 
business. 


A BOILER EXPLOSION wrought exceptional havoc at 
the plant of the Penberthy Injector Co., Detro‘t, Mich., on 
Nov. 26. A _ three-story brick building on the grouna 
flocr of which the boiler room wag located was blown up 
by the explosion of one of the boilers. Of the eighty or 
ninety people in the building at the time of the ex- 
plosion, over a score were killed and many more were tIn- 
jured by the collapse of the structure and the burning otf 
the ruins, 


EXEMPTION FROM FIREPROOF CONSTRUCTION 
has been granted by the Department of Buildings of New 
Yovk city in the plans for the tall office buildings at 
Breacway and Maiden Lane, and at Broadway and 23d St., 
and an investigation, with a view to legal action, has been 
set on foot by a number of builders and architects. The 
section of the law which has been violated is the one re- 
quiring that in al! buildings over 150 ft. in height all ma- 
terial used shall be fireproof. In the buildings in ques- 
tion ordinary wood is being used where metal or fireproof 
material are required by the building code, and the inves- 
tigation being made has shown that the Building Depart- 
ment has assumed to grant permission for this violation 
of the code. In an interview to the newspapers, Mr. A. S. 
Gilbert, of the law firm of Gilbert & Mayer, which has 
been retained fo make the investigation, discusses the 
action of the Building Department as follows: 


The Board of Buildings has no right to grant such ex- 
emptions, and they plainly exceeded their authority in 
doing so. The only power that the Board of Buildings 
has in the Borough of Manhattan and the Bronx is de- 
fined in Section 650 of the charter. This section provides 
that the Commissioner of Buildings shall be empowered, 
with the approval of the board, to vary or modify any rule, 
law, or ordinance relating to buildings, only in case there 
are practical difficulties in the way of carrying out the 
strict letter of the law, so that the spirit of the law shall 
be observed and public safety, security and substantial 
justice done. Neither in the papers filed in the Build- 
ing Department nor as a matter of fact has if at any time 
been shown that there are such practical difficulties in the 
way of complying with the building laws on the structures 
referred to. Section 105 was enacted for the purpose of 
using every possible precaution against and in the event 
of fire, and these exemptions allow the use of ordinary 
wood where either metal or fireproof material should 
have been used. These builders have practically set 
aside certain provisions of the building laws. 
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THE FIRST CABLE WIRE of the New East River 
Bridge at New York city was spun across the river on 
Nov. 27. A large amount of wire is now on the ground 
and it is expected that the cable construction will progress 
rapitly from this time on. 


A RESERVOIR FAILED AT PITTSTON, PA., on the 
morning of Nov. 28, by being filled, by pumping, to over- 
flowing. The structure wags built by the Pennsylvania 
Coal Co. about thirty years ago, and is now owned by the 
Erie Railroad Co. The reservoir when full held about 
4,000,000 gallons. It was in the form of a parabola, with 
a base of about 200 ft. and an axis or length of about 
300 ft., both measured at the top of the slope or at the 
water's edge when full. The depth from the bottom of 
the reservoir to the top of the bank was 16 ft. About 
one-half of the perimeter is formed by natural banks ot 
the hillside and the other half, including the base, by a 
bank composed of earth only. The inner slope of the bank 
is 2 to 1 and the outer slope 1% to 1. The inner slope was 
roughly paved with cobble stones. There was no over- 
flow pipe and the failure was caused by the water over- 
flowing the bank at the right corner of the base and gradu- 
ally washing away about 30 ft. of the bank. The reservoir 
was drained in about two hours and no damage was done 
beyond the filling of four or five cellars with water. Had 
the break occurred in the middle of the base much damage 
would have been done to the city of Pittston. For this 
account of the failure we are indebted to Mr. John W. 
Berry, Consulting Engineer, Pittston, Pa. 
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THE MONTGOMERY, ALABAMA, WATER POWER 
PLANT. 


One of the greatest water power and electrical 
plants in the South is now being installed by the 
Montgomery Water Power Co. on the Tallapoosa 
River, 30 miles from Montgomery, Ala. The im- 
provement consists of a dam across the Talla- 
poosa River at a point three miles above Tallas- 
see, Ala., for the purpose of generating 5,000 HP. 
and then transmitting this power electrically to 
Montgomery, where it is to be used for lighting 
and power purposes. The minimum low water 
flow of the river at this dam igs from 1,100 to 1,200 


a 4-in. diameter hammered iron shaft, which ex- 
tends to the gate rigging on the crest of the dam. 
The gates, being nearly balanced by the water 
pressure, are readily operated by one man. 

The bulkhead wall forms the up-stream wall of 
the power house, and extends 4 ft. above the roof 
of the power house, the top of the wall being 
covered and protected by a granite coping. In 
front of the bulkhead wall cutstone buttresses 
were built, so that on each side of each penstock 
or intake tube the buttresses extend out 7 ft. 
from the face of the bulkhead wall. Between 
these buttresses and up against the bulkhead wall 
the head gates are placed, separating the water 
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FIG. 1. GENERAL PLAN OF POWER HOUSE, 


cu. ft. per second, and the fall is 40 ft. Storage 
is secured to supplement the low water flow. 

The site for this magnificent enterprise was 
originally secured by H. C. Jones, of Montgomery, 
and sold by him to Emerson MeMillin & Co., of 
40 Wall St., New York city, for development. The 
engineering, contracting and constructing of the 
entire plant was placed in the hands of the In- 
ternational Hydraulic Co., of 40 Wall St., New 
York city, of which Mr. J. M. McCarthy, C. E., is 
the General MandAger, and Ethan Philbrick, Engi- 
neer. 

The preliminary surveys and the obtaining of 
the necessary data for making the plans for the 
improvement was started in the latter part of 
March, 1899, under the personal direction of 
Ethan Philbrick, engineer for the company. The 
plans were all completed by him and his assist- 
ants in every detail by July 1, when the contracts 
were consummated for doing the necessary con- 
struction work and furnishing the proper ma- 
chinery. The construction work was started the 
latter part of July, and has been continuously 
prosecuted since. The hydraulic work, under the 
direction of the engineer of the company, is now 
well along toward completion. There has been 
erected across the bed of the river a solid granite 
masonry dam averaging 42 ft. in height, built 
upon a bedrock of granite. 

The dam is built in a curve with a radius of 
3,820 ft. The thickness of the dam at the top is 7 
ft. ani at the bottom 39 ft. The spillway is 640 
ft. long and the bulkhead wall 210 ft., making a 
total length of dam of 850 ft. The top of the 
bulkhead wall is 17 ft. abeve the crest of the dam 
and protects the power house from floods and 
high waters. The storage basin or reservoir aver- 
ages half a mile wide and seven miles long and 
from 10 to 60 ft. deep. 

Through the base of the dam proper, near the 
end next to the power house, are three openings, 
6 x 8 ft., into which cast-iron sluice gates of thé 
butterfly pattern are placed. These gates are 
fastened or hung vertically through the center by 
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in the reservoir or open forebay from the intake 
tubes. In front of the head gates come the rack 
bar frames, and onto these are fastened the rack 
made up of \% x 3-in. iron bars, placed on edgé 
to arrest or catch any brush, sticks or foreign 
maiter. The bars are inclined backwards towards 
the top to facilitate the removal of rubbish. In 
front of the rack bars are placed stop logs, sv 
that the water may be shut off outside of the line 
of the gates and rack bars to facilitate repairs in 
case any injury happens to the rack bars or gates. 
Considerable skill and ingenuity was displayed by 
the engineer in this arrangement, and it differs 
from any other plant now built. 

The gates to close each of the 12-ft. penstocks 
are divided into two parts, which slide vertically 
between channel irons. The stop logs outside 
of the rack bars close the 16-ft. wide opening by 
two 8-ft. lengths sliding in channel irons, an- 
chored into rabbets cut in the buttresses. The 
penstocks are of %-in. boiler steel, and extend 
through the bulkhead wall in the form of thim- 
bles, and also form a portion of the wheel cases. 
The full length of the penstock and wheel case 
combined is 39 ft. 

The plant is designed and built for four units, 
each unit composed of two 42-in. McCormick tur- 
bines, revolving on a horizontal shaft. The eleva- 
tion of the shaft is 16 ft. below the crest. of the 
dam and 24 ft. above tail water, so that three- 
fifths of the head is below the center of the wheel, 
and with a _ seven-eighths gate opening the 
wheels are guaranteed to give not less than 82% 
efficiency. 

The object in placing the wheels at this eleva- 
tion was to insure the generator floor and pits 
being always above flood water level. 

The draft tubes are of %-in. boiler steel; the 
top ends are 8 ft. in diameter and the outlet end 
9% ft. The top end is riveted to the cradle or 
cast-iron base, on which the camel’s-back or cast- 
ing which contains the wheels rests. The tubes 
extend downwards and also sideways 12 ft. and 
forward 16 ft., making a somewhat curved tube 


38 ft. long, which then discharges 
into an arched tube pit beneath the 
generator room. The object in curvin: 
was so as to allow piers to be built + 
generators upon. The tube pits, whi 
long, 26 ft. wide and 30 ft. deep unde, 
of the arch, extend from the lower . 
draft tubes to the south wall of the ; 
and there discharge into an open tai!) 
DAM. 

In the construction of the dam we 1 
of masonry which certainly seems 1}, 
conditions for which it was intende: 
shows section of dam as built. 

The first object to be secured in build 
is to provide sufficient weight to resis: 
of the water impounded; second, to s. 
the dam as to prevent leaks or sev; 
dam was built of a very hard and dura} 
mostly quarried from the bed of the ,; 
the stone used were of the largest possi} 
sions, some requiring two steam derrick. 
them in position and weighing from 9% : 
The up-stream and down-stream faces «: 
were laid very carefully with cement mm. 
and joints, the up-stream face being 
Portland cement. In the central port: 
dam very large rough stone were fitted 
and all spaces filled with smaller si. 
packed with spalls, so as to form as 
possible a solid mass of rock without 
After building up this material for 5 
grouting boxes were placed upon the wa!! he 
spaces between the spalls were entirely fi tht 
liquid cement, thereby insuring all horiz. 
vertical joints being entirely filled and c» 
the entire dam into one solid mass. By usi: 
method of construction the weight of th 
ture has been increased about 10°70 ove: 
would be if laid up with mortar joints, 
cost of construction hag also been decreas 
using less cement. All liability is ayoid 
leaks from imperfectly fitted mortar joints. «i+ 
certainly would have resulted from the 1 
rough rubble stone laid up in mortar. 

To furnish a perféctly smooth surface | 
water to pass over and to obviate the shapines 
the face stones to a batter, a layer of Po: 
cement concrete averaging 2 ft. in thickness . x 
tends from the upper side or back of the da 
the crest over the crest in a curved surfac: 
down to the foot of the down-stream side «: 
of the dam. 

The concrete forms were held in place by m 
of iron rods built into the masonry while } 
ing the dam. The ’batter of the down-st: 
face of the stonework under the concrete Was 
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Fig. 2. Section of Dam across Tallapoosa River 


formed by stepping back as the wall was bu 

and was left as rough as convenient to forn 

better surface for the adhesion of the concrete 
POWER HOUSE. 

The walls of the power house on three sii 
above the generator floor are of brick; the 1 
is of iron and steel. Everything else is of hea 
stonework. The building is 140 ft. long, 65 | 
wide and 64 ft. high above the béttom of the tu: 
pits. The generator room is 30 x 188 ft. and 25 
high, well lighted and ventilated by 13 windoy 
6 x 10 ft. The floor is of Portland cement, la 
over the solid masonry and concrete foundations 

The wheel case room * situated between (! 
generator room and the bulkhead wall, and 
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.] from the generator room by a brick 
» wall extending the full length of the 
‘and from the generator floor to the roof. 
‘ the wheel case room are four rooms; one 
; transformers and high-tension switch- 
is located in the central portion of the 

At the west end, next to the shore, is 

e room, 24 x 30 ft., well lighted by two 


gate gearing and rigging is placed outside of the 
wheel cases and in the generator room where the 
governors are located. The wheels discharge cen- 
trally into an S-ft. draft tube, the draft tube being 
S ft. at the top end and 9% ft. at the discharge. 
The entire length of the tube is embedded in ma- 
sonry and concrete, as all portions of the building 
under the first floor except the two tube pits is a 


FIG. 4. A VIEW DURING CONSTRUCTION. 


end windows and two skylights. In the room at 
the east end of the building are located the light- 
ning arresters; the other room is used as a store- 
room. In the generator room is a 30,000-lb. hand- 
power traveling crane, which can be used the en- 
tire length of the building. 

WATER WHEELS. 

The turbine wheels are of the McCormick pat- 
tern and manufactured by the S. Morgan Smith 
Co., of York, Pa. There are four pairs of 42-in. 
wheels placed upon horizontal shafts, and each 


solid mass of masonry and bedrock. In addition 
to the four pairs of main wheels, there are two 
18-in. single McCormick wheels used to drive two 
exciters. All of the wheels are directly connected 
with the generators by means of flexible insulated 
couplings with leather links. 

ELECTRICAL MACHINERY. 

The electrical generators are 875 K-W. Stanley 
machines of the alternating current three-phase 
type, working with a frequency of 60 cycles per 
second, and manufactured by the Stanley Mfg. 


board is located in the center of the generator 
room and on the floor level. The rheostats are 
placed over the switchboard and supported by the 
switchboard frame and operated by means of 
sprocket chains. 

In the center of the building, over the wheel 
case room, are the transformers and high and low 
tension switchboards. The transformers, three 
for each generator, are capable of raising the volt- 
age to 30,000 volts from the 2,000 as it comes from 
the generators. The current is then carried to 
Montgomery at the high voltage over six hard- 
drawn No. 5 copper wires, using an insulated wire 
within the city limits. 

The transmission lines are supported upon Bock 
triple-petticoated porcelain insulators, fastened 
by locust pins to 6 x S-in. Georgia pine cross 
arms. The line is a little less than $0 miles long. 
DISTRIBUTION SYSTEM IN MONTGOMERY. 

In case of an accident to the transmission lines, 
or from any cause, any interruption at the water 
power plant, a steam engine equipment of 
2,000 HP. has been provided in Montgomery 


which will provide for all lighting, street railw ay 


and small power business, so as to avoid incon 
veniencing the public. The dynamo and engine 
room here is 127 x 56 ft., with an addition to take 
care of the high-tension apparatus. Here there 
are eight Stanley transformers of 382 K-W. ca- 
pacity, stepping down from 27,000 volts to 2.300 
volts and changing from the three-phase to two 
phase system. There are also synehronous motors, 
which will be run as alternating current gene- 
rators in case of interruption on transmission line 
or at water power plant. The city is being divided 
into six circuits, fed by separate sets of primaries. 
The city is capable of furnishing a large powe1 
business, which this company, with its latest and 
best improvements in electric power line, is amply 
able to take care of, as has been evidenced by 
its numerous power plants throughout the coun- 
try, owned and operated by Emerson, McMillin & 
Co. The International Hydraulic Co. has several 
other plants under way which may even outdo 
this one when they are completed. 


THE IRRIGATION OF ARID LANDS in the United 
States forms an important part of the annual report of 
Secretary of the Interior Hitchcock. The Geological Sur- 
vey, as the result of a special examination, reports that 
one-third of the area of the United States is still vacant, 
mainly on account of the lack of irrigation for this 600, 
000,000 acres. The Secretary points out that it is impera 


FIG. 3. THE DAM SITE AT STARTING OF WORK. 


pair developing 1,250 HP. at generator shaft un- 
der a 37-ft. head, running 200 revolutions per 
minute. The wheels are enclosed in steel wheel 
cases, and receive their’ water directly from the 
forebay through intake tubes 12 ft. in diameter 
and about 15 ft. long. The flow of water through 
the wheels is regulated by means of gates oper- 
ated by the Lombard water-wheel governors. All 


Co., of Pittsfield, Mass. The generators have a 
velocity of 200 revolutions per minute and a nor: 
mal potential of 2,000 volts. The base of the 
senerators rest upon 18 x 24-in. oak bed timbers, 
which, after framing, were boiled in paraffine to 
give a good insulation. The bed timbers are all 
bedded in concrete, which comes up level with 
the base of the generators. The generator switch- 


FIG. 6. VIEW OF THE FOREBAY. 


tive to adopt at an early date some definite policy lead- 
ing to the best use of these now vacant lands; he recom- 
mends a system of reservoirs and canals, built by the 
government on properties where known good results will 
follow. Among such places he names the San Carlos 
region; the construction of reservoirs in the Sierra Ne- 
vada, in California, to reclaim what is now desert Ind, 
and the diversion of the Sf. Mary River into the head- 
waters of the Milk River in Montana. 
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THE POSITION OF THE ENGINEER IN MUNICIPAL 
SERVICE.* 


By Alex. Dow,t M. Am. Inst. Elec. E. 


You will find my text in the Detroit ‘Evening News’’ 
of April 5, where one of the Public Lighting Commis- 
sioners is quoted as saying: 

I used to think that municipal ownership was a good 


thing, but my experience has taught me that it is im- 
possible to divorce public business from politics. It is all 


had to do, and they ended by offering the appointment 
to a man who was about as thoroughly surprised as any 
one could be by such an offer. That was me. 

From the beginning, the separation of legislative and 
executive functions was complete. The commission de- 
cided on a policy. I reported on and advised as to pos- 
sible plans whereby that policy could be carried out. The 
commission authorized the execution of a general plan 
presented by me, and then it became my duty to carry 
out that plan, myself selecting the immediate agents and 


| Nea 


FIG. 5. HIGH WATER DURING CONSTRUCTION. 


politics, and just now the Public Lighting Commission 
is composed of two Republicans and four Democrats. 

My experience is different from that of the commissioner 
quoted. It hag taught me that it is entirely possible to 
keep public business separate from politics, even the pub- 
lic business of that very commission. My experience has 
led me to believe it possible to divorce public business 
from politics after the two have formed such an unholy 
alliance. To keep them separate in the beginning was 
the work of an engineer, and I now propose to tell how it 
was done. 

The first Lighting Commission was absolutely non- 
partisan. In its constitution there was the usual recog- 
nition of each of the great parties, but each of those six 
men stood for the whole city and never for a moment 
for his own political friends. That was as it should be. 
A bi-partisan board is not a non-partisan board. You 
cannot neutraiize three aggressive Republicans by ap- 
pointing -kree equally aggressive Democrats. Two blacks 
don’t make one white, and the result in practice is at best 
a deadlock. If by any chance a Republican partisan votes 
with the Democrats, he is called a traitor, and there is 
a howl for his political scalp. 

This non-partisan commission decided that its duties 
were essentially legislative. Its members were business 
men who certainly could not give attention to details of 
commission work, You remember that these commissioners 
are unpaid-well, perhaps I should not put it so, but the 
payment they get is of the kind best described by a tale 
concerning our fellow-member, Mr. Frank E. Kirby, who 
served a term as a Water Commissioner of this city. 
The Water Board of a large eastern city visited Detroit 
in the course of a tour in search of information. Mr. 
Kirby dropped his other duties to entertain the visitors, 
one of whom in conversation spoke as follows: “In our 
city there are three water commissioners; we each get 
$3,600 a year. How many are there of you in Detroit, 
and what do you get?’’ The answer was grim, but pre- 
cise, “There are five of us, and we get hell.’’ The first 
Lighting Commissioners were well paid in the coin named 
by Mr. Kirby. Some of them are, I think, still receiving 
small instalments of their salary. 

Be that as it may, they decided that their duties were 
legislative, and therein they made a wise decision. They 
sought as their executive an experienced electrical engi- 
neer of good administrative ability. They failed to be 
satisfied by any of the numerous applicants who asked 
for the position; they made guarded inquiries concerning 
a number of men who were engaged in such work as they 


*Extracts from Presidential Address before the Detroit 
Engineering Society, and published in the “Journal of 
the Association of Engineering Societies’ for October. 

+Manager Edison Illuminating Co., Detroit, Mich. 


settling the details. On me lay the responsibility for re- 
sults. Logically to me was given the choice of means. 
Given full charge of the work and the force; given 
power to employ and discharge help; ordered positively 
to see that each employe earned his pay; to require no 
qualifications other than citizenship and competence; to 
disregard all indorsements which were not supported by 
my own observation of the work actually done for the 
commission, it would appear that I should have been 
able to keep practical politicians out of the service of 
the Public Lighting Commission. Did I do so? Well, I 
think I did. I was convinced of it by the fact 
that the Republican politicians of the city condemned 


to work. I personally hired each man, and 

was a big part of my work. In a short time I 
whether or not a man was competent. If he sh 
self such he remained in the service. Some 5: 
employed in this way seven or eight years ag 
on the Public Lighting Commission’s payroll 

showed himself incompetent, he was summ, 
charged. The orders of the commission were th. 
should have a time appointment; that each m 
be hired from day to day or from month to m 

There was an application blank which had sp 
name and address, trade or profession, previo. 
rience and references. The references were of:, 
graphic. The rule that a man should be a citiz 
bona fide resident of Detroit led to many of the ap 
establishing their status by presenting the sig; 
one of the aldermen of their ward or some ot! 
known Detroit man. Our foreign-born residen:s 
always secured the alderman’s signature before pres 
their application. 

Some of the poorest specimens of mankind that 
tried in the service brought the most magnifice»: 
dorsements from preachers and from pillars of chu- 

I honestly believe the average preacher does not kno 
making of a decent workman. I must expressly . 

the Catholic priesthood from this reproach. I notic: 

a man who referred us to his parish priest was . 
always a good find. On the other hand, some of ¢»: 
men whom I found, including men who are st) 
ployed by the commission, carried the indorsem, 
Doliticians whose reputations are far from saint: 
don’t say that a tough alderman invariably recomm:: 

a good man for a job; what I mean to say is that. ; 
cially in these years of business depression, the tough 
derman could and did furnish from among their 
stituents enough machanics and tradesmen, of a :! 
oughly reliable character, to fill any number of pos: 
such as I had to offer. Of course the tough alder: 
sometimes sent worthless men to me, but I had an 
fective method of dealing with such cases. If the n 
proved worthless, I summarily discharged him, and :). 
I did not wait for his political sponsor to come to ; 
complaining that his man had been ‘‘thrown. down.” | 
made the announcement myself to the sponsor, and {:| 
lowed it up by a few well-chosen remarks in the verna:i 
lar which let him understand that it was his business t. 
know that a man was a good, capable worker before h. 
sent him down to the Public Lighting Commission, and 
that if the said sponsor did not know any better than | 
send such a damnable specimen as the one just discharged 
I would decline hereafter to consider any of his recom 
mendations. 

I commend this prescription to any of you who may 
find yourselves in such a position as I then was in. Th 
first dose, if liberal, effects a complete cure. 

The steam engineers and similar expert mechanics wer 
selected from the list of applicants. In these classes the 
plan of putting a man to work and seeing what woul) 
happen could not be tried with the same freedom as was 
permissible with laborers. An incompetent engineer 
might wreck an engine in demonstrating his incom 
petence; or an unskilled electrician send himself to para 


FIG. 7. THE TAIL RACE. 


me for a Democrat, and the Democratic politicians cursed 
me for a Republican. 

I began, so far as the laborers and mechanics were con- 
cerned, at the top of the long list, which was arranged 
according to priority of application. I called for these 
men in bunches, sized them up personally after the 
fashion of all engineers who have to hire men. I ques- 
tioned them as to their citizenship and previous expe- 
rience, rated them according to their claims and set them 


dise by the electric route, and thereby cost the city $5,000 
or so. It is really remarkable how valuable such a man 
becomes after he is dead. But the method was modified 
only in degree, not in kind. A man was first questioned 
and then tried. His indorsements counted for nothing, 
his politics for less than nothing. 

The relations of the plant to what is called ‘‘union 
labor’’ were very early defines. The first commission 
announced that it recognized citizenship and competence 
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og the only essentials for employment. It classed 
abor affiliations together with politics and religion, 
. immaterial so long as they did not interfere with 
-formance of a man’s duties. It resulted that we 
» inquiry as to a man’s being union or non-union, 
sat naturally a large proportion of the men em- 
/ were union men. I think the ground taken in the 


was solid, and that it is the only ground which 


<-s permanent freedom from trouble. 
< not sufficient to obtain employes who were free 
»olitieal obligations. It was necessary that they 
1 remain clear of such entanglements. Our rule 
beginning was clearly stated, and it was reiterated 
ime to time as o@vasion required. It was that every 
oye should have opportunity to vote at primary and 
‘ar elections; that there should be no inquiry as to 
or for whom he voted, but that no employe should on 
pretense engage in what is called party work. A re- 
chat an employe was making himself notable in poli- 
aused.him at once to be called on the carpet and 
ded that a persistence in such activity would surely 
: to his dismissal. In the early days of the commis- 
it was necessary, in more than one case, to 
men individually of the consequence which 
i follow their persistence in political activity. 
warnings took the form of a statement 

the Public Lighting Commission was non- 

san; that the retention on the roll of an active parti- 

.o of either party would lead to demands from the other 
rty that some equally active partisan of thatestripe 
nould be employed; that the commission did not pro- 
yose to engage in any such balancing of evils, and that 
therefore the employe must limit his activities or quit the 
service. 

No man was ever discharged for political activity. 
Anonymous charges were occasionally made that men 
were discharged because of their politics, but the record 
was easily cleared. These charges were all made in the 
early days, when each party said I was a vile tool of the 
other party. 

For five years—three years of my service and two years 
of my successor’s term—the relations of the commission 
to its electrical engineer were unchanged. You will rec- 
ognize that these relations were essentially those of a 
board of directors of a corporation to their general man- 
ager. In my own case they were exactly the relations 
which I now hold to the directors of the corporations 
whose property I manage. They were the relations which 
exist in every such department in every city whose work 
is well done and free from political taint. 

In Canadian cities the man in charge of public works 
is usually a civil engineer, and he is actually in charge. 
The Public Works Committee has legislative functions 
only, and a law duly enacted, not merely a ruling of a 
commission, prohibits the activity of any city employe in 
politics. 

I have spoken of the successful operation of the public 
lighting plant while the functions of the commission and 
the engineer remained clearly defined. It is now in order 
to tell what happened when this definition became hazy. 
After five years’ operation of the plant, ill-advised econ- 
omies, insisted upon by the board in direct opposition to 
the advice of the engineer, caused a strike of the are 
lamp trimmers. The question of detail was whether the 
trimmers did or did not do enough work for their pay; 
whether, in fact, their duties were proportionate to their 
wages; whether they had what in the newspaper discus- 
sion at the time was called a “‘snap.” I think the trim- 
mers’ duties were no snap, and I know whereof I speak. 
A man who trims sixty open lamps on a circuit of aver- 
age length daily, Sundays included, summer and winter, 
in fair weather and in foul, in the early hours of the 
summer morning and in the bitter sleet storms of our 
winter and early spring, has no snap if he does his work 
properly, Electrical Engineer Steele told the commission- 
ers this, They overruled him. Be this minor fact as it may, 
the major fact was that the commission, to secure a 
small economy of operation, overruled its executive officer 
and ruined the discipline of the plant. The damage to the 
commission, directly and indfrectly, by the loss of dis- 
cipline from that day to this, by the loss of capable em- 
ployes and the expense of educating others, has offset 
many times the saving which was expected to be made. 
The commission assumed control of details which, even 
had it been competent to judge, it could not personally 
oversee, and deliberately permitted employes to feel that 
they had a grievance. 

The engineer did his best. He won the strike for the 
commission, feeling that his duty to the city overrode his 
sympathy for the men; but thereafter he avoided respon- 
sibility, knowing that he could not depend on the sup- 
port of his directors, and the clamor raised by the ag- 
grieved employes had its unavoidable result. The ap- 
pointing power, the mayor of the city, tried to remedy the 
harm done by nominating a commissioner who undertook 
to specially represent these employes, and who entered on 
his duties with a prejudice against his associates. This 
appointment was followed by another; this second nom- 
inee frankly declaring himself the special representative 
of organized labor. Partisans both of them, these com- 
missioners; well meaning, no doubt, but limited in their 
action by the circumstances of their appointment, carry- 


ing to their duties not a receptive mind, but a precon- 
ceived hostility to the past management. At meetings of 
the board charges and countercharges, criticisms and 
squabbles took the place of frank discussion and of willing 
submission to the decision of the majority. Tale-bearing 
by employes was encouraged, different members assuming 
the protection of different employes or cliques of em- 
ployes. Matters of detail took up the time of the board, 
and business was impossible. The plant kept on going 
from sheer inertia, but the engineer very early concluded 
that he should end his connection with the institution 
He had been wiser for himself, I think, had he come to this 
conclusion a year soon than he did; but he, like almost 
all engineers, was faithful to his salt and tried to do the 
best for his masters, the public, under adverse circum- 
stances, 

My conclusion is that a public works department can 
be operated efficiently and economically on the same lines 
as is the service of a private corporation; the commis- 
sioners assuming the duties of the directorate of such a 
corporation and the general superintendent, who must be 
a thorough competent engineer, performing all the execu- 
tive duties. I can admit no exception to this rule. I am 
aware that in some organizations the peculiar knowledge 
of individual directors makes their advice exceedingly 
valuable in the executive department. This was the case 
in the first Public Lighting Commission of the city of 
Detroit. Of that commission, there was not one man who 
had not a general knowledge of the apparatus and meth- 
ods involved in the electric lighting business; three of 
thesa had served as directors of electric lighting enter- 
prises, The factory of one was a pioneer in the use of 
electric power distribution, and the commissioner who 
knew the least of electrical affairs was surprisingly 
familiar with the routine and costs of a model street rail- 
way plant in which he had an interest. Two of the mem- 
bers had technical knowledge and ability which brought 
them, in the course of their business, a large recompense, 
and which they gave freely to the service of the city of 
Detroit. One of these men had been a pioneer in telephone, 
electric light and electric railway developments, and he is 
now an officer and director of one of the largest telephone 
companies in the Middle West. The other, whom I may 
name, seeing that he is dead, Mr. George Howard Lothrop, 
was reputed the best authority on electrical patents west 
of the city of New York. The advice of these men was 
constantly sought by me as the executive officer of the 
Public Lighting Commission, and it was always freely 
given and always valuable. I have indicated sufficiently 
the peculiar fitness of the first Lighting Commissioners of 
this city to take charge of detail and to perform the ex- 
ecutive duties of their department, and yet it was these 
commissioners, who knew exactly what they were doing 
and who were, without exception, better fitted for their 
public work than any of their successors have ever been, 
who positively declined to depart from their legislative 
functions and who insisted upon the assumption by their 
general superintendent and engineer of the full respon- 
sibility and the full authority which his executive duties 
required. It has remained to men of less knowledge to 
initiate the contrary policy and to fail in it. 


PROGRESS ON THE SIMPLON TUNNEL AND TEMPER- 
ATURE OBSERVATIONS. 


Work on the Simplon Tunnel up to September 
30, 1901, has progressed, in the north or Brieg 
heading, 18,804 ft., in the south or Isella heading, 
14,422 ft., a total of 33,226 ft. out of a finished 
length of tunnel of 64,718 ft. The total advance 
during the month of September was 1,141 ft. The 
average daily advance was 19.6 ft. for the north 
heading, and 18.5 ft. for the south heading, both 
using machine drills. The average number of men 
employed has been about the same as previously, 
3,277 being employed on the work during Septem- 
ber, as against an average of 3,236 during the 
year ending July 1, 1901. The geological aspects 
of the work have undergone some changes. Up 
to 15,200 ft., the north heading was in crystalline, 
calcareous slate; at that point a more micaceous, 
slaty rock, containing an abundance af granitic 
particles was encountered. A little further on 
the tunnel passed into a white marble, and stili a 
little farther on a fine-grained white gneiss was 
reached, which soon passed over again into 
erystalline slate rock. The south end of the tunnel 
has from the beginning advanced mainly through 
an extremély hard antigorio gneiss, whose resist- 
ing qualities greatly retarded progress. At about 
the 14,200-ft. point, this rock gave place to 
crystalline limestone, which was not expected for 
some time. The change greatly facilitated ad- 
vance, but justified expectation of increased quan- 
titles of water. After some 200 ft. of marble, this 
rock in turn gradually disappeared, and was re- 
placed by calcareous, slaty and schistose fdrma- 
tions. 


Temperature observations have been regularly 
made, the temperature of both rock and alr being 
taken. The maximum observed temperatures have 
been 92.2° F. in the north end and 88.7° F. in the 
south end. The water flowing in has sometimes 
had a temperature of about 91° F. The following 
table gives some observed averages of rock tem- 
peratures (corresponding figures for air are not 
given, as these would vary with the amount of 
ventilation): 


-——North Heading———, 


South Heading 


Dist. from Dist. from 
portal Temperature portal Temperature 
in feet. Deg. Fahr. in feet. Deg. Fabr 
1,640 54.3 1,640 56.2 
3,280 57.5 3,280 61.2 
6,560 63.6 6,560 69.7 
9.840 70.3 9,860 TA7 
12,920 76.3 11,150 86.9 
15,090 86.3 11,810 87.6 
16,400 89.1 


Water has caused no trouble until recently. The 
north side has at no time yielded much water; at 
the end of September the flow from the portal 
was less than 30 gallons per second. The south 
heading struck water in some quantity at different 
points, mainly in the seamy layers on either side 
of the nearly dry antigorio gneiss. On Sept. 30 
the flow from the south portal was only about 75 
gallons per second; but on the morning of Oct. 1 
the drills in the main heading tapped a stream of 
water that drove the men from the heading and 
compelled stoppage of work in the main tunnel. 
Work was then pushed in the side heading, though 
even here such quantities of water were encoun- 
tered as to render machine drilling impossible. 
The total water flowing from the south portal on 
Oct. Ist was about 135 gallons per second, but in 
the three weeks following this amount increased 
to about 200 gallons, with no apparent decrease in 
pressure at the face. The flow is so great as‘to 
exceed the capacity of the ditch in the main tun- 
nel, and part flows by way of the cross drifts out 
through the side tunnel, being held away from 
the working face of the side heading by a dam. 
Work in this side heading has been advanced by 
hand drilling about 35 ft. since the beginning of 
the heavy flow without striking any more springs. 
In the main tunnel a shaft has been carried up to 
the roof at a point 65 ft. back of the abandoned 
face, and a top heading is being driven forward 
from here so as to give the water larger outlet 
area, and theréby reduce its pressure if possible. 
At this shaft, also, a cross gallery is being driven 
to tunnel No. 2. 


The work of enlarging to full section and lining 
with masonry in the main tunnel has not been 
interrupted or delayed up to the present by the 
water. A very advantageous feature attendant 
upon the flow has been the quite noticeable de- 
crease in rock temperatures produced by it; the 
high temperatures, shown by the table above, had 
rendered the conditions for work much more un- 
favorable. The water itself when it first broke 
through, on Oct. 1, had a temperature of 65° F., 
and this has now decreased to 62° F. The normal 
amount of ventilation required has during the 
past summer been about 39,000 cu. ft. of free air 
per min., delivered into the north end, and 66,000 
cu. ft. per min. into the south end. 


FRENCH SHIPPING BOUNTIES, under the law of 
1893, are voted a lamentable failure by M. Millerand, the 
French Minister of Commerce. These bounties have cost 
$41,805,000 in the last five years; and this sum seems to 
have been chiefly expended in the encouragement of the 
owners of sailng vessels, who thus received handsome 
returns on their capital regardless of cargoes. M. Mil- 
lerand, in his late discussion before the French Chamber, 
stated that some of these sailing ships actually received 
$15,000 for a voyage of ten months, or about 31% on the 
capital involved; and these French sailing ships some- 
times preferred to sail long distances in bailast, in order 
to avoid the delay of loading and unloading cargoes—and, 
under the law. they made money by so doing. The form 
of the law is now to be changed, and the builders and 
owners are to be encouraged in the building of steamers 
by offering them a bounty, on construction, machinery 
and length of voyage, equal to almost 50% of the cost. 
But vessels built abroad are no longer to be excluded from 
sharing in these subsidies; and in the absence of any 
adequate French steamship-building industry, English 
ship builders see promise of profitable business, even 
though the bounty on foreign ships may be less than upon 
those built in France. 
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A PNEUMATIC TUBE SYSTEM OF PARCEL DISTRIBU- 
TION IN BOSTON. 
By Edward D. Sabine.* 

The 10-in. pneumatic tube system recently con- 
structed by the American Pneumatic Service Co, in 
the city of Boston marks a great advance in the 
application of compressed air to commercial pur- 
poses. The small pneumatic tube for cash and 
message delivery is well known both in this coun- 
try and Europe, while the larger tubes for the 
handling of mail have been in successful opera- 
tion in Philadelphia, New York and Boston for 
some years. The mail tube was discontinued in 


Fig. 1. Valves in Normal Position. 


in. That their life is long is certain, much longer 
than that of any style of packing used on sliding 
carriers; but the actual distance that a set of 
wheels can run is as yet undertermined. On the 
experimental line, runs of 6,000 to 8,000 miles 
were made, but this has already been exceeded by 
carriers in actual service. The elimination of 
packing results in an enormous saving in the con- 
struction of a pneumatic tube system, as the pipe 
does not have to be bored or reamed. 

The sending machine, or transmitter, is a sim- 
ple adaptation of the air lock. Fig. 1 shows the 
valves of the transmitter in normal position. Fig. 


2 shows the valves in position to send the carrier, 


Fig. 2. Valves in Position to Send the Carrier. 


SECTIONS OF TRANSMITTING APPARATUS FOR PNEUMATIC TUBE SYSTEM. 
American Pneumatic Service Co., Boston, Mass. 


these cities last July on account of lack of funds, 
but its loss is being keenly felt, and restoration 
of the service will undoubtedly be authorized by 
the next Congress. 

Although many schemes for utilizing the pneu- 
matic tube for parcel delivery were proposed dur- 
ing the past decade, nothing was accomplished un- 
til in the fall of 1899 a group of Boston capitalists 
organized the American Pneumatic Service Co., 
and at once began the preliminary work. Active 
construction commenced in September, 1900, and 
the entire system was in operation by Aug. 1, 
1901. The main station is situated at the cor- 
ner of Essex St. and Harrison Ave., in the heart of 
the retail shopping district of Boston, Bundles are 
collected from the stores and taken to the main 
station,which isdirectly connected by tube with the 
substation in the Back Bay,1% miles distant,and 
in the South End, about a mile away. From the 
South End a line runs to Roxbury, a distance of 
little more than a mile, and thence to Dorchester, 
a mile and a-quarter further. Each line consists 
of two lines of 10-in. cast-iron pipe laid side by 
side, one being used for outward, and the other 
for inward business. The pipe used in the straight 
runs is ordinary water-pipe coated as usual on the 
outside, but left clean inside. The joint used is 
the standard bell and spigot, except that the bell 
is counter-bored and the spigot turned to fit. In 
order to provide for slight variations in the diam- 
eter of the pipe, the inside is chamfered at the 
joints to 1014 ins. This joint allows a slight de- 
flection from a straight line, which is very useful 
in changing grades and alinement in laying. 

In laying the pipe great care was observed in 
addition to the usual precaution taken in laying 
water-pipe. Each joint before and after leading 
was tested with a mandrel, to make sure that no 
shoulder existed on which a carrier could catch. 
In wet ground the pipes were bedded in the best 
bank gravel obtainable. This care has been 
well repaid, for no trouble by settlement has oc- 
curred. The bends used were of iron, elliptical in 
section, and 10%,-in. x 10-in., the long axis lying in 
the plane of the bend. The radius used for the 
bends is 128 ft. At either end of the bend is a 
tangent piece, 20 ins. long, in which the elliptical 
is reduced to a circular section. 

The carrier is the greatest advance on previous 
practice of any of the novel elements of the sys- 
tem. It is cylindrical in form, 30 ins. long inside 
and 9 ins. in diameter. The door is on the side, 
embracing about one-third of the circumference, 
and is 26 ins. long. At either end of the carrier 
is a cast-steel head which carries lugs for the 
wheels; of the latter, there are five at each end 
equally spaced, but the wheels at the two ends do 
not run in the same line. The heads have flanges, 
9%, ins. in diameter, at right angles to the axis 
of the pipe. These flanges prevent any serious 
leakage of air past the carrier while running. The 
wheels are drop-forged from open-hearth steel, 
with the treads case-hardened to a depth of 1-32- 


*Chief Engineer, American Pneumatic Service Co., 89 
State St., Boston, Mass. 


the arrows indicating the direction of the air flow. 
the air entering the machine from the back at A. 
The valves are moved by air taken from the cur- 
rent in the line, acting on an ordinary piston. 
Touching a lever starts the valves in motion and 
the whole cycle is completed without further in- 
tervention of the attendant. On the transit pipes 
directly in front of the transmitter is placed a 
diaphragm. This is connected to the transit pipe 
in two places, about 4 ft. apart, so that normally 
the diaphragm is balanced. When a carrier leaves 
the transmitter, the difference in pressure between 
front and rear causes the diaphragm to overbal- 
ance sufficiently to move an auxiliary valve, which 
controls the main cylinder and replaces the trans- 
mitter in position, as shown in Fig. 1. 


the one on the transmitter closes th, 
the whole operation being automatic ani 
ing about four seconds. 

The compressed air used is furnishe:| 
driven duplex compressors of the Rand I 
with cylinders 24 x 12 ins., with a piston 
ment at 130revolutions of slightly over 14; 
The average pressure is only 2 ibs. per 
The compressors are driven by 550-vo}; 
alternating-current motors of the interna 
ance type. The alternating current motor \ 
lected on account of the absence of a comn 
and all that that implies. The constant s; 
this type of motor was also an inducem:,; 

At every station is a compressor for ea 
ward line from that station. The air comin. 
led to a large tank, open to the atmosph«: 
partially filled with calcium chloride. Th: 
pipe of the compressor is connected with this 
so that the air drawn in for compression | 
over the chloride, which thoroughly dries i: 
using the return air a great saving in ch 
is effected, as only the air that is used to o;, 
the terminals has to be replaced. 

Bundles are collected by team and taken ; 
main station, there sorted and packed int. 
carriers. On arrival at the substations the car: 
are unpacked and the bundles turned over | 
drivers for delivery. As it takes but three mi; 
for a carrier to go to the Back Bay Station, a 
and a-half away, some idea may be had «: 
saving of time. 


ESTIMATING THE COST OF CONCRETE 
By Halbert Powers Gillette.* 

There is data in abundance relative to the « 
of concrete; indeed, the cost of no other engin: 
ing structural element has received so much at- 
tention from writers. Unfortunately, howev-r, 
the differences to be found between authoriti-s 
are so great as to demand investigation. 

The theory upon which is based the estimat- 


FIG. 3. THREE LINES OF 10-IN. PNEUMATIC TUBES, SHOWING CURVE CONSTRUCTION. 


The receiving terminal is even less complex than 
the transmitter. The end of the tube is closed by 
a simple revolving valve, which is operated by a 
piston and compressed air taken from the tubes, 
the incoming air being diverted about 10 ft. back. 
When the carrier arrives, the air, compressing in 
front of it, brings it gradually to rest. The air 
from the cushion is used to operate an auxiliary 
valve which controls the main air supply to the 
cylinder. When the carrier is nearly at a stand- 
still, this auxiliary valve permits the cylinder to 


open the revolving valve at the end of the pipe 


and the carrier rolls out. A diaphragm similar to 


materials required in making concrete is exceed- 
ingly simple and well known. To determine the 
exact amount of concrete that will be produced 
from any given proportion of ingredients whose 
voids are known, the process, according to the 
generally accepted theory, is as follows: First, as- 
sume that the cement fills the voids in the sand. 
Then, if there is an excess of cement over voids 
it may be considered as forming that much addi- 
tional mortar; thus, if the mortar is 1 of cement 
to 2 of sand and the sand has 85% voids, multi- 
ply .85 x 2 and the product 0.7 is the voids which 


“*791 Powers Block, Rocbester, N. 


A 
| 
} 
4 
| 3 3 
| ~ = 4 
4 | 
| 


ENGINEERING NEWS. 


423 


nt fills, leaving 0.3 of cement to spare, 
ucing 2.8 mortar. Proceed in similar 
ith the mortar and broken stone; thus, if 
-ete is 1-2-5 (that is, 1 of cement, 2 of 
> of stone), with 40% voids in the stone, 
- that 40 x 5 = 2, which is the amount 
in the stone which the mortar will fill, 
,3 excess, so that the finished concrete 
. cement being unity. 
the unit of cement is the barrel, which 
assumed to measure 4 cu. ft., then 5.3 x 
> cu, ft. of concrete will be made with each 
- cement, whence 1 cu. yd. of concrete will 
27 
—— = 1.27 bbls. cement. 
21.2 
this is a delightfully simple process of 
ic, the only objection to it being that the 
of actual trial seldom accord with the the- 
rhe major portion of this article will be 
} to a discussion of the reason why the old 
fails, and the presentation of a new theory 
ords with facts. 
] first place, it is assumed that the cement 
W irely fill the voids in the sand, if there is 


concrete is ordinarily porous, that is, it contains 
many large voids not filled at all by mortar. At 
any rate, broken stone, like sand, has about 20% 
of its voids unfilled, or there occurs that amount 
of increase in its voids upon adding mortar. There 
is yet another fact that must not be overlooked; 
the cement packed in barrels swells 20 to 40% 
when dumped out loose. I will cite my authority 
for this statement in detail presently, but now I 
merely wish to formulate our theory. 

If the loose cement is mixed with water it 
shrinks, due to the puddling action, and it shrinks 
back to a volume but slightly greater than the 
volume of packed cement in the barrel. Now, it 
is evident that only the volume of this puddled 
cement can be counted upon to fill the voids in the 
sand, yet no doubt most engineers in applying the 
theory above outlined, do not take into consider- 
ation this fact. As cement is so frequently shipped 
in bags, it follows that the unit of measure is or- 
dinarily the barrel of loose cement, yet 1 cu. ft. 
of loose cement may become only %-cu. ft. of 
paste. No theory is, therefore, correct that does 
not take this phenomenon into consideration. 

Applying to the old theory the corrections that 


FIG. 4. RECEIVING AND TRANSMITTING TERMINALS OF PNEUMATIC TUBE SYSTEM, AT 
MAIN STATION OF AMERICAN PNEUMATIC SERVICE CO., BOSTON. 


sufficient cement, but this is seldom the case, for 
two very good reasons. Sand nearly always con- 
tains a quantity of dust almost as fine as the 
cement; the dust has voids which, however, the 
cement eannot fill; for it is obvious that mixing 
two materials whose particles are equal in size 
can result in no shrinkage of volume. The per 
cent. of voids in the sand. therefore, is not the 
sole criterion. The actual size of the voids musi 
also be known, and only a test upon the given 
sand will determine its capacity to absorb cement 
paste. I will cite a few experiments to show how 
wide is this variation in sand. 

¥. J. Preston states that using English Portland 
cement in a proportion of 1 of cement to 2 of 
sand he secured 2.25 of mortar. 

Molesworth states that 1 of Portland cement + 
2 of sand = 2 of mortar. 

Geo. W. Rafter states that using 1 of American 
Portland and 2 of sand (33% voids) he obtained 
26 of mortar. 

Now this last result -is absolutely unaccounta- 
bie. except upon the theory that all the voids in 

sand were not filled by the cement. From a 
mber of experiments I have concluded that or- 

‘narily about one-fifth of the voids of sand are 

ot filled by the cement. 

broken stone, even when screened, shows a sim- 

r failure of the mortar to fill the voids; but this 

more probably due to the fact that mortar, un- 

“Ss very fluid like grout, lodges between the ad- 

icent pleces of stone and holds them apart so 

at no amount of ramming in 6-in. layers will 
‘educe the stone to the same volume it had before 
vortar was added,. It is, moreover, certain that 


I have just outlined, and expressing the new the- 
ory in form of an equation, we have: 
27 
O8 

In which, 

N = number of bbls. of cement required to nake 

1 cu. yd. of concrete. 
number of cu. ft. of cement paste per bbl., 

which ordinarily equals volume of cement 

packed in the barrel. 

1 = number of cu. ft. of cement, loose measure, 

per bbl. 
v = per cent. of voids in sand, ordinarily 0.3. 
V = per cent. of voids in stone, ordinarily 0.4, for 
screened crushed stone, and 0.35 for un- 
screened, 
xX == parts of sand in concrete, cement being 1 
y = parts of stone in concrete, cement being 1. 

Observe that the formula is perfectly general, 
for if there is no stone, y = 0, and the last term 
in the denominator disappears, leaving the for- 
mula for mortar alone. The formula is based 
upon the assumption that the cement is meas- 
ured loose. Should it be measured packed, merely 
substitute p for 1 in the formula, since under 
that condition 1 = p. 

If, instead of crushed stone, a mixture of equal 
parts stone and screened gravel (pea to egg) is 
used, V then becomes about .25, which is about 
the minimum, unless sand is present in the 
gravel. 

It is not claimed that the arbitrary constant 0.8 
used in the formula will always be found exactly 
right, but its use gives such close agreement with 


I 


p 


most published data relating to amount of cement 
required in concrete,.that it may be safely used 
in estimating where the exact data are unknown 

And here it may be remarked that wherever a 
large amount of concrete is to be laid, the engi- 
neer should make a fair-sized batch of concrete, 
using the sand and other materials that are actu- 
ally to be used in the construction. Thus and 
thus only can a close estimate be made, and the 
information so secured should be furnished to 
every contractor contemplating bidding. 

By doing this the engineer will frequently save 
his employer thousands of dollars, for when con- 
tractors guess they generally aim to guess high 
enough, and as will presently be seen more clear- 
ly, a guess is very apt to be 20% off. 

I have looked diligently through the well- 
known text-books to find a theory or method 
whereby a fairly close approximation might be 
made; but aside from the erroneous one at the 
head of this article, none has been found, and the 
above formula is offered as better than a guess, 
and second only to an actual test. 

It will be observed that p and 1 are very im- 
portant factors in our formula. I cannot find in 
Baker’s ‘‘Masonry” any mention of the ordinary 
value of p; that is, the cubic contents of a cement 
barrel.* Originally, cement barrels doubtless were 


‘the same as flour barrels in size, containing 3 bu. 


or 3.75 cu. ft., but some data taken from Engi- 
neering News, Oct. 4, 1900, shows clearly that 
there exists considerable variation in size of Port- 
land cement barrels: 


(1) (2) (3) Differ- Differ 
Portland Capacity Actual Volume encebe- ence be 
cement contents when tween tween 
brand. packed dumped (1) & 
measure. loose. (2). 
Giant 3.35 4.17 4% 
Atlas 3.21 3.79 4% 
Saylors 3.15 4.05 
3.16 4.19 2% 
Dyckerhoff 3.08 100 1% 


The measurement of a box of loose cement after 
jarring it by rocking over a bar, appears to be a 
mean between loose and packed; while sifted ce- 
ment is 10°. more bulky than ordinary loose ce- 
ment. 

Barrels of English Portland used by Gillmore 
and those that I have used contained 3.75 ecu. ft 
of packed cement, and swelled 20. to 4.5 cu. ft 
loose. Gillmore gives an example of French ce- 
ment that swelled 40 

From data given by Spaulding (\ikewise in ab- 
breviated form by Baker), I find that on an aver 
age 1 bbl. of Portland having a packed capacity 
of 3.75 cu. ft., swells nearly 20% to 4.7 cu. ft. when 
loose; while a barrel of natural cement, loose, av- 
eriges 5.3 cu. ft.; variations of 10 or 15% occur- 
ring one way or the other. 

We now see why estimates of cement quantities 
in concrete are so often a mere guess; but if in 
addition to the uncertainty of brand and size of 
barrel that will be used, the specifications are am- 
biguous as to whether cement shall be measured 
loose or packed, well may the contractor knit hig 
brows when he comes to bidding on concrete. It 
is apparent from the table that if cement is to be 
measured by the packed contents of the barrel, 
tiant, at $2.00 a bbl., is as cheap as Dyckerhoff, 
at $1.80, yet this important fact is seldom given 
consideration even by experienced contractors 

From all this discussion it will be seen that 
tables such as are found in Baker’s “‘Masonry,” 
giving the number of barrels of cement required 
to make a cubic yard of mortar are exceedingly 
misleading, for no mention is made of variations 
in size of barrels. It is, therefore, preferable to 
use some such formula as above given, referring 
to a table only as a check. 

To illustrate the application of the formula let 
us assume that it is desired to ascertain the quan- 
tities of material for a 1-2-5 concrete, in which 
the voids in sand v = 0.3, the voids in stone V 
0.4, the volume of a loose barrel of cement 1 = 
4.5, and of a packed barrel p = 3.75. In this case. 
since there are 2 parts of sand, x = 2, and 5 parts 
of stone y = 5, 

27 
N= - 1.04. 
3.75 + 45 [1 — 0.8 .3) 2 + (1 — 0.8 x .4) 


*Since writing the above I bave received a copy of the 
last edition of Baker's ‘‘Masonry Construcfion,”’ where- 
in the size of cement barrels is given, 
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The amount of sand is evidently 
45 2 1.04 
—— = 0.35 cu. yds. 
27 


While the amount of stone Is 
45 1.04 
per cu. yd. of concrete of the proportions and qual- 
ity- given. 

In the foregoing discussion we have overlooked 
one factor, to wit: the ramming of the concrete. 

While loose stone may be consolidated about 
10% by ramming, well-rammed concrete is only 
about 4% heavier than concrete where such an ex- 
cess of water is used that it quakes under the 
tamper; so that ramming causes only about 4% 
variation in volume of concrete. This fact I have 
gleaned from the tables of tests upon concrete by 
Geo. W. Rafter, published in the N. Y. State En- 
gineers’ Report of 1897. That report contains an 
immense amount of valuable data upon the 
strength of concrete, the existence of which ap- 
pears to be unknown to many. 

In recent discussions the consensus of opinion of 
experienced engineers has been that it is prefer- 
able to make concrete with an excess of water, for 
the puddling action of the water insures the filling 
of all voids and produces a more uniform con- 
crete than when made dry and rammed. Some 
of the older authorities have stated that ramming 
adds 38% to the strength of concrete. Mr. Raf- 
ter’s experiments show no such difference. Con- 
crete in which an excess of water was used (jelly- 
like under the ram) is only 12% weaker than con- 
crete mixed with the least possible water and vig- 
orously rammed, while concrete as _ ordinarily 
made and moderately rammed is only 6% stronge: 
than wet concrete. Even were compressive 
strength the prime requisite, wet concrete, it is 
evident is so slightly inferior to dry that its 
greater uniformity far more than counterbalances 
the difference in strength. But while in the midst 
of this digression it may be well to add that con- 
crete {s seldom used merely for its compressive 
strength, but for its solidity and weight. 
In a pavement foundation, for example, con- 
crete serves both to shed water and to dis- 
tribute concentrated wheel loads over a large 
area of subsoil. Actual crushing strength aids but 
little In accomplishing either of these ends; and it 
{s certain that a concrete having no unfilled voids 
is less apt to yield under pressure and jarring 
than a stronger (in spots) concrete containing 
volds. A wet concrete should, therefore, be speci- 
fied for street foundations. 

To resume our discussion of cost of concrete, 
having determined the quantity of cement, which 
is by far the most important item, we pass to a 
consideration of the labor item. 

Turning to Baker’s “Masonry,” we find, after 
a quotation from Gillmore of an example where 
mixing and placing concrete cost one-quarter of a 
day’s labor, that “the amount of labor required 
was unusually small, this item alone being fre- 
quently 6 to 8 times as much as in this case.” 
All IT have to say regarding this statement is that 
wherever it has required 1% to 2 days’ labor to 
mix and lay a cubic yard of concrete, the laborers 
must have been half asleep or working by the day 
for some municipality. 

The ordinary cost to contractors is 0.4 to 0.5 of 
a 10-hour day’s wages per cubic yard of con- 
crete, although occasionally it may be as low as 
0.3 of a day where two mixing gangs are worked 
side by side under separate foremen. In such a 
case, the rivalry between the gangs where the 
progress of the work can be seen at a glance, as 
in laying pavement foundations, will insure a sav- 
ing of at least 25% in the labor item. The follow- 
ing, taken from my note-books and time-books, 
indicates the ordinary cost of concrete mixing and 
laying. 

Case I. Laying 6-in. pavement foundation. 
Stone delivered and dumped upon 2-in. plank laid 
to receive it. If dumped directly upon the ground 
it costs almost twice as much to shovel it up. 
Sand as well as stone dumped along the street, so 
that the haul in wheelbarrows to mixing board 
was about 40 ft. Two gangs of men working 
under separate foremen, each average 4.5.cu. yds. 
concrete per hour. This was a fair rate, but, if 


= 0.87 cu. yds. 


after mixing, the concrete had been wheeled any 
distance greater than 20 ft., it would have cost 8 
ets. per cu. yd. per 100 ft. lead with wages at 20 
ets. per hour. Wages, $2.00 for 10 hrs. 

The itemized cost was as follows: 


Day’s labor 

per cu. yd. 
4 laborers in each gang filling barrows with 
stone and sand ready for the mixers.......... 
10 mixers, wheeling, mixing and shoveling to 


1 foreman at 35 cts. hr, and 1 water boy Scts., 
Case II. Sometimes it is desirable to know 


every minute detail of cost, for which purpose I 
give the following, the conditions being the same 
as Case I.: 

e—Per cu. yd.—>7 


day labor cost. 
3 men loading stone into barrows .06 $0.12 


1 man loading sand into barrows........ 02 d 
1 foreman and 1 water boy equivalent to. .035 0.7 
sand & cem't to mix. board .02 04 
wheeling stone to mixing board.. .026 052 
9 men{ misting MOFtAr 013 .026 
mixing stone and mortar........ .049 098 
placing concrete (walking 15 ft.). .072 144 


In one respect the above is not a perfectly fair 
example (although it represents ordinary prac- 
tice), for the mortar was only turned over once 
in mixing instead of three times, and the stone 
was turned only twice instead of three or four 
times. Water was used in great abundance, and 
by its puddling action probably secured a very 
fair mixture of cement and sand, and in that way 
secured a better mixture than would be expected 
from the small amount of. labor expended in 
actual mixing. About (0.06 day more per cu. yd. 
spent in mixing would have secured a _ perfect 
concrete without trusting to the water. 

Case III. In this case the gravel and sand 
forming the concrete were wheeled in barrows 
a distance of 100 ft. to the mixing board at the 
foot of steel cylinders, into which concrete was 
dumped after raising it 20 ft. in skips. Two cu. 
yds. concrete laid per hour by the gang. Wages, 
$2.00 for 10 hours. 


-—Per cu. yd.—7. 
labor 


6 men wheeling materials and mixing.. aa 
2 men dumping skips and ramming...... 0.1 0.20 
1 team & driver @ 40 c. hr., prsereat ¢ to 0. 10 0.20 
1 foreman @ 30 ets. hr., equivalent to. 0.075 0.15 


Had the job been larger more men would have 
been employed to reduce the fixed expense of 
team time, for a team can readily raise 12 cu. yds. 
an hour, using a derrick and skips. The foreman 
worked on the mixing board himself in this case, 
so that the actual labor item was 0.45 day (of 10 
hours) per cu. yd. of concrete. 

Case IV. Building a wall 7 ft. high. Frames 
were made and placed by a carpenter and helper 
at $8 per M. B. M., wages being 35c. and 20c. an 
hour respectively. Materials were dumped from 
wagons alongside mixing board. Ramming was 


foremen, the cost, or rather the labor 
little from 0.45 day (of 10 hours) pe 
concrete. The gangs were under enti; 
foremen in different states of the 
wages varied from 12% cts. per hour 
although to have a uniform standa 
parison I have assumed 20 cts. The «: 
bases his estimate of actual cost of co 
upon 5 hours’ wages per cu. yd. of « 
not be far off, and usually on the sid fety 
To this must be added, of course, 
timber for frames and cost of fran 
frames are necessary. In many cases 
framing may be greatly reduced by u 
tional frame, such as shown in the ac 
sketch 
Bolts the fra 
y tion of 
wall is 
one foot 
allowed the 
frame re. 
moved | it- 
ing and 1 one 
foot high nov- 
ing the ; face 
of the f i 
sufficient low 
for the batier of 
the wall this 
manner a wall of 
any heig! may 
be built with a frame only a foot high. 

In conclusion I would say that in estimating 
the probable bidding price of concrete, 4: Jeas; 
25% should be added to the estimate of actual 
cost to allow for profits and contingencies: for the 
engineer cannot be certain that the contractor 
will be able to estimate as closely as he dows him 
self. On small jobs much larger margins than 
this must be allowed for profit, although it is not 
uncommon to see such work estimated at the pre- 
vailing contract prices for larger jobs. 


ng 


Sketch of Sectional Frame for 
Concrete Wall Construction. 


SPECIAL LOCAL PASSENGER SERVICE ON A STEAM 

RAILWAY TO COMPETE WITH AN _ INTERURBAN 
ELECTRIC ROAD. 


The Dayton & Union R. R. is a line 47 miles in 
length extending from Dayton, O., to Union City, 
Ind., and owned jointly by the Cincinnati, Ham- 
ilton & Dayton Ry. and the Cleveland, Cincin- 
nati, Chicago & St. Louis Ry. As about 50% of 
the revenue is derived from passenger traffic, the 
recent paralleling of the line by an electric rail- 
way is a matter of serious importance, and prompt 
measures have been taken to meet the competi- 
tion by improved service and accommodation. To 
provide for additional service two cars have been 
built which in general style resemble those used 
on electric interurban lines, but are of heavier 
construction. Each car is operated independently, 
the locomotives used being of the eight-whee!l 
type, with cylinders from 16 to 18 ins. in diameter 


FIG. 1. SPECIAL CAR FOR HIGH-SPEED LOCAL SERVICE ON THE DAYTON & UNION R. R. 
W. F. Stark, Superintendent of the D. & U. R. R. 


unusually thorough. Foreman’s fixed expense 
high, due to small number in gang; 2 cu. yds. laid 
per hour by the gang. 
o—Per cu. 
day labor cost. 


1 foreman, 35 cts. hr. and 1 water boy, 5 

cts., equivalent to 10 .20 


Upon reviewing these four examples it will be 
observed that cutting out expense chargeable to 


Each car makes two round trips (or 188 miles) 


per day, with 54 stops to the round trip. In addi 


tion to this, there are four ordinary trains, ea’) 


consisting of two day cars and a baggage car 
which are hauled by similar engines. The tra: 
and cars make a service of six trains each w’ 


per day, the new one-car trains alternating w'') 


the others. The average speed of the trains is 
miles per hour, including stops, from which it 


evident that active mariagement and fast runni”. 


are necessary. The stations are conveniently 5!' 
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‘ember 5, 1901. 
» the centers of the towns and villages 
and as the terminal station at Dayton 
ring News, Aug. 8, 1901) is also conven- 
ated, the road is well adapted to meet 
-otition of the electric cars, especially in 
che speeds attained. As to the fares, the 
ry. is unusually well situated financially, 
can afford to reduce its rates very mate- 
rhe local fares remain about the same, 
teh and return tickets are sold at greatly 
rates. 
-:erior of one of the new cars is shown in 
from which it will be seen that it is of 
inusual length, and is mounted on a pair 
iry four-wheel passenger car trucks. Fig. 


considerably lighter hull with the same strength as the 
former, and was enabled to carry a greater trial load; and, 
in addition to carry enough extra horse-power not only 
to make up this handicap of model, but to actually giv: 
three knots more speed and still have about 20 tons less 
displacement than the boat with the 10% to 1 ratio. It 
is not fair, however,to credit the model with the entire dif 
ference between these boats, but a large amount is er 
tninly due to if. 

It is probable that this ratio of length to beam, ‘*s, 
could be reduced even more with an advantage in spred 
certainly, there is no doubt but that it would make t! 
vessel more seaworthy, and, except perhaps at the «x 
treme speeds, more efficient from a propulsive poirt o! 
view. At the reduced speeds at which the vessel is run 
nine-tenths of the time during her existence, the smaller 
ratio of length to beam is amply sufficient, and the 1 


<== = = 


«Gass Door 


2 


FIG. 2. PLAN OF CAR FOR LOCAL SERVICE. 


” plan, from which it will be seen that the 
ca somewhat on the style of modern interur- 
han -leetrie cars. Fig. 3 is an interior view, show- 
ne the lamps for acetylene gas lighting. The cars 
apo 64 ft. 4 ins. long inside, 65 ft. over the sills, 
ind 72 ft, 8 ins. over all. They are 9 ft. 8 ins. 
wide outside, and weigh 72,900 Ibs. complete. The 
main saloon of the car is 41 ft. 2 ins. long, seating 
34 persons; the smoking room is 8 ft. 6 ins. long, 
seating 12 persons; and at the end is a baggage 
room 14 ft. 8 ins. long. ‘The interior finish is of 
oak and holly, with green headlining and uphol- 
stering, and the exterior is Tuscan red. The cars 
are fitted with steam heat and have the usual 
Westinghouse brake equipment. A special feature 
of these ears is the use of acetylene gas for light- 
ing, on the Avery system, each car having six 
double-light chandeliers, with lamps of 50 c. p. 
The generating apparatus is placed underneath 
the car, in the small box shown at the left of one 
of the truss-rod struts in Fig. 1. This system of 
car lighting is described in another article in this 
issue, 

The cars were built by the Barney & Smith Car 
Co., of Dayton, O. For information respecting this 
interesting new train service and special equip- 
ment we are indebted to Mr. W. F. Stark, Super- 
intendent of the Dayton & Union Ry., Dayton, O. 


NEEDED CHANGES IN TORPEDO BOAT DESIGN.* 
By Chas. P. Wetherbee.j 


If these vessels are to be sent to sea, a radical change 
in model is necessary. A vessel with a ratio of length to 
beam of 10 to 1, having the comparatively small dimen- 
sions of a torpedo boat or destroyer, cannot be considered 
{4 seawerthy model, nor is it one that can be made suffi- 
iendy strong to go to sea in bad weather. Additional 
material worked into the long shallow hull does not 
strenghten in proportion to the weight added. The re- 
sult of this addition is simply a great reduction in speed 
for only a slight increase in strength, while the seaworthi- 
ress of the model is as poor as before. The dead wood 
alt is usually cut away to give a smaller tactical diame- 
ter. On this account the vessel will not steer in a sea- 
wey at low speed. If the speed is increased sufficiently 
‘o steer, the shocks of the sea become too great for the 

eogth of the hull. Even neglecting the question of in- 

ised strength, it is doubtful whether a faster boat 
would net be obtained by decreasing the ratio of length 
'o beam. The model that shows the least resistance in 
‘he tank is not necessarily the one which will give the 
ereatest speed when built into a boat, because the shape 
‘hay be such as to require an abnormally heavy hull to get 
cn the small strength necessary for smooth water work. 
\ll caving in machinery weight due to using a mode) re- 
juiring small power for a given speed is more than offset 
‘his extra hull weight, the result being that a model 
efficient from a propulsive point of view, but having 
zhter hull, goes faster. 

‘he writer is familiar with two types of boat built to 

‘| absolutely the same programme. One has a ratio 
‘ength to bean. of 10%; the other has a ratio of 9%. 

tank shows that the smaller ratio gives a loss in 
ed of nearly 7% for the same indicated horse-power at 
same displacement. The latter boat, however, when 

owing to a smaller ratio of length to beam, had a 


‘»stract of a paper read at the ninth general meeting of 
“oclety of Naval Architects and Marine Engineers, 

‘in New York city, Nov. 14 and 15, 1901. 

‘ath Iron Works, Bath, Me. 


duced ratio of wetted surface to displacement is such that 
the indicated horse-power for speeds where the skin resist- 
ance is a considerable part of the total resistance, would 
be less with the same displacement. 

This large ratio of wetted surface to displacement ex- 
plains why the Admiralty speed coefficient for these long 
lean boats never exceeds 200, even in conjunction with a 
fairly good propulsive coefficient. The model is finer 
fhan necessary for the speed where the maximum Admi- 
ralty coefficient occurs. 

For small vessels designed to go to sea a ratio of length 
to beam of 8 to 1 is certainly none too small. This would 
probably cause a reduction of 25% in the smooth water 
speed, as compared with that of a model having a 1014 to 1 
ratio at the same displacement. This disadvantage would 
entirely disappear in a seaway, and, in addition to having 
a hull better proportioned for strength, the vessel would 
be of a fit model to keep the sea in bad weather. The 
ratio of depth to beam (0.66) at present in vogue should 
not be decreased. With the ratio of length to beam of § to 
1, and the same depth to beam ratio which as present pre 
vails, the present scantlings for vessels of the same beam 
will give a fairly strong hull, if means are adopted to 


Fig. 3. Interior of Car; Dayton & Union R. R. 
(Showing Lamps for Acetylene Gas.) 


make the longitudinal strength members, particularly the 
deck, capable of developing their full strength in compres- 
sion without buckling. 

Unlike big ships, these small, high-powered vessels de- 
velop their greatest bending moment in sagging when the 
ends are supported on the crests of two adjacent waves 
with the middle in a hollow. The bending moment under 
these conditions for a vessel having a 10 to 1 ratio, is 
nearly three halves of that found when the conditions are 
reversed, and when the shock which results from jump- 
ing the vessel at high speed into a fairly heavy head sea 
is added fo this bending moment, the compressive stresses 
in the upper longitudinal members are by far the largest 
that have to be taken into consideration. As the strength 
of the deck against buckling in compression depends upon 


the moment of inertia of the cross-section and the modu 
lus of elasticity of the steel, and not upon its compressive 
strength, the futility of the frequent attempfs to increas 
the strength of this class of vessel by simply using strorg 
er steel without increased scantlings, becomes apparent 
when it is remembered that the modulus of elasticity 
varies only 3% from 29,000,000 throughout the range from 
the softest flange steel to the hardest tool steel. 

Another frequently made mistake caused by this same 
constant value of the modulus of elasticity of all steel is 
the allowance in calculations of a fictitious thickness for 
stronger steels when used in conjunction with mild stee! 
in tension, after which the augmented area so obtained is 
credited with the full strength of the weaker steel This 
is wrong 
lus of elasticity and only offer resistance in proportion to 
their actual areas when subjected to stresses within their 
elasticity limits. What actually occurs is that the weaker 
steel in this combination passes its elastic limit first, thus 
throwing nearly the entire stress upon the .emaining 


The two classes of steel have the same modu 


stronger steel with disastrous results 

in order to obtain sufficient compressive strength in the 
deck, other means than the mere thickening of the plates 
must be resorted fo if a respectable degree of lightness is 
‘o be retained. To this end, longitudinals of angle, bulb 
angle, or, wherever possible, of plate, should be worked 
under the deck not over 2 ft. apart in a manner similar 
to that by which the bottom of the boat is reinforced, and 
a 114-in. non-fireproofed wood deck thickly fastened to the 
steel is also of great advantage in preventing the deck 
plate from buckling, also solving the problem of giving a 
deck which offers a proper foothold in a seaway. 

The nearer the midship section of a vessel approaches 
a tube in shape, the stronger the vessel will be, and al! 
longitudinal members are stronger in compression if giver 
as much curve as possible in the athwartship direction 
As great a crown of deck as is compatible with its use i 
desirable for this reason. Flat surfaces should be avoided 
everywhere. They are weak under al! stresses except 
direct tension 

In addition to the unsuitable model, the torpedo boats 
end destroyers of the United States Navy possess some 
faults peculiar to themselvey. They have too many use 
less fittings and attachments. Their machinery, through 
complication, is too liable to break down. Both hull and 
machinery have unnecessary weight devofed to the unim 
portant details that would serve better if expended on th: 
vital parts. 

it is unfortunate that officers connecfed solely with tor 
pedo boats and destroyers in each of our designing bureaus 
in Washington are not usually on duty there long enough 
to follow a design made by them through the various 
stages of construction to the completed vessel. The tor 
pedo boat suffers more than large ships from this system 
The lightness of touch and line of thought necessary to 
design and construct a successful torpedo boat are in 
stantly lost if the sanie man has charge of large ship work 
at the same time It would also be of advantage to the 
design of a torpedo boat as a whole if some one man of 
great experience with them, could have the final deci 
sion concerning all matters entering into the design, no 
matter which bureau has cognizance of the same Many 
articles now creep in that are unnecessary, and some 
things even are duplicated through being specified by two 
bureaus. 

This man should also be able to take a bird’s eye view of 
the vessel as a whole, irrespective of departmenf, and at 
the same time should be able to see in his mind’s eye 
everything as it will finally be installed in each individual 
department. 

Space is very limited in these boats, and although each 
article in itself, as its drawing comes up for approval, 
does not look to be much, the combination of all the in 
dividual articles specified, drawn and approved, one at a 
time, frequently presents great difficulties owing to lack of 
space, and, if installed, they are inaccessible 

It is stated that a certain great shipyard in Europe 
has a high-salaried official whose sole duty it is to go over 
the ships built by that concern and make a list of what 
can be left off in future vessels. There is certainly a 
great field for him on board our torpedo boats and destroy 
ers. 

The following should be omitted from the hull and 
equipment as being out of place on vessels of this class 

Complicated drainage systems; water-tight magazines 
with their flooding, draining, lighting and ventilating ap 
paratus for fixed ammunition; the entire system of bells, 
push buttons and annunciators, with their accompanying 
wiring in conduit and distribution boxes; all voice pipes 
except from forward conning tower to engine rooms and to 
after conning tower; the system of wiring in conduit and 
the type of fixtures for the electric plant. 

In the steam engineering department of torpedo boats 
and desfroyers there are too many units of al! descriptions, 
too many compartments; in some cases, too many boilers 
and too many engines, too many cylinders to an engine, 
too many blowers, too much pipe, too many valves, and 
too many ways of doing each particular manoeuver with 
the piping. The weights are pared too fine on the main 
engines, boilers, and blowers, while the piping, valves, 
fittings, manifolds, and other auxiliaries are no lighter 
than on any other class of ship. Pipes need not have 
the same allowance in thickness for wear as is given to a 
battleship, for the vessels are shorter lived. 
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The engineer staff allotted to torpedo boats is far too 
small, as will be seen by comparing the number of men 
allowed with those assigned to any other naval vessel of 
the same horse-power. This is unfortunate, for no other 
type of machinery deteriorates so rapidly from neglect 
or requires more expert supervision. 

With this small staff in view, everything should be made 
as simple as possible. As we have to admit once for al! 
that these vessels are not fit for sea-going work, the evap- 
orators and especially the distillers with their accompany- 
ing piping and pumps, should be dispensed with and be 
replaced by reserve feed-tanks. Ash ejectors with their 
piping are useless. 

Four-cylinder main engines take more care and room 
than those with three cylinders, besides using more steam. 
The same power is much more easily cared for and is 
lighter if generated in a small number of large boilers 
than in a large number of small ones. 

Almost no attention is paid to the economy of coal con- 
sumption. The prevailing idea that the lightest m&chin- 
ery can be obtained by making as light an engine as 
possible without regard to steam economy is erroneous, 
for the penalty is paid when it comes to the boilers. They 
are far heavier than would be necessary if a little more 
weight were devoted to the engines to obtain a more eco- 
nomical use of steam. 

The above faulfs are in all cases not errors in design, 
but they simply result from the fact that these things are 
inappropriate on a harbor defence torpedo boat, while they 
are absolutely necessary on a sea-going battleship. 

The solution of the so-called torpedo boat difficulties 
seems simple enough. The features criticized in our pres- 
ent boats are largely the outcome of the attempts to use 
the boats in a service for which the type was never orig- 
inally intended. They must be restricted to harbor de- 
fence, and a new type more in the nature of a dispatch 
boat must be designed for sea-going work. 

These new boats must be safe at sea im any weather, and 
the larger ones (from 400to600tons) must be able to make 
good speed in anything short of the worst weather. Un- 
like the torpedo boat, which must be invisible above all 
things, these boats must have enough freeboard to make 
them séaworthy. They should have sufficient deadwood 
aft to make them hold their course at low speeds in bad 
weather, and if a small tactical diameter is deemed nec- 
essary, add a bow rudder to get it, especially in the single 
acrew boats. They must have a ratio of length to beam 
of at most 8 to 1, with a ratio of depth to beam of 0.7. 
Make the hulls amply strong and if the vessels are of 200 
tons or under, use the composite construction instead of 
steel plating for shell and deck. After a strong, sea- 
worthy hull and ample necessary equipment and ord- 
nance are provided, I would turn my attention to getting 
as much simple reliable power into them as possible with 
the necessary coal and water. These vessels must have 
evaporators, but I do not regard distillers or ash ejectors 
as necessary. 

As to machinery, I should use a reliable type of bent 
tube water-tube boiler and rugged three-cylinder triple- 
expansion engines throughout the class. The engine 
cylinder ratio should not exceed 5 to 1, as these boats will 
run most of the time at reduced power. 

| would never use two engines where one would do. 
Providing for emergencies in the way of breakdowns, by 
duplicating moving parts in the smaller class of boats, is 
more likely to be the cause of these same breakdowns, As 
boats having less than 1,000 HP, will hardly be construct- 
ed for this service, we can neglect any powers up to that 
amount. The arrangements for powers above 1,000 would 
be as tabulated below: 


1000 1. HP. to 2,500 I. HP., 2 boilers, single screw. 
4,500 “8,500 a twin screws. 
8,500 12,500 6 triple screws. 


These powers are the forced draft power, and they could 
be maintained for only about four hours. The cruising 
power would be about half of the maximum. 

Triple serews are adopted for the larger powers, as their 
engines fit into boats of these dimensions better than large 
twin-serew engines, and at the same time the proper pro- 


peller area can be obtained without excessive draft of- 


water. 

Simplicity should be the motto throughout the design, 
and nothing that can possibly be dispensed with should 
be incorporated into either hull or machinery. 


CAR LIGHTING BY ACETYLENE GAS ON THE AVERY 
ACETYLITE SYSTEM. 


Numerous experiments are being made with the 
lighting of railway cars by acetylene gas, and one 
of the most extensive applications of this illumi- 
nant has been made by the Avery Acetylite Co., 
Bedford Building, Chicago, Ill. The Chicago, Mil- 
waukee & St. Paul Ry. has been operating 25 day 
coaches lighted by the Avery system for about 
five months; the new day cars of the Dayton & 
Union Ry., described on another page of this is- 
sue, are equipped with this system, and cars have 
also been operated experimentally on the Pere 
Marquette R. R. and the Canadian Northern Ry. 


The apparatus with its connections, as applied 
to one of the cars of the Chicago, Milwaukee & St. 
Paul Ry., is shown in Fig. 1. The generating ap- 
paratus is contained in a small tank under the 
car, attached to the sills, a single generating set 
supplying gas enough for 14 jets for 20 hours. For 
sleeping cars or other equipment making long 
runs, two generating sets are used. In the wooden 
tank A floats the seamless steel pot B, containing 
the carbide, the pot having a cast-iron cover fitted 
with a gas-tight gasket joint. The cover has a 
handle, C, for convenience in removing or carry- 
ing the pot. Within the pot is the vertical stem 
D, welded to the bottom and having the top 
threaded for the cap-nut E, by which the cover 
is secured, a gasket being placed between the 
nut and the cover. In the enlarged base of the 
stem is a check valve F, admitting water from 
the tank to ports G, while the check shield H com- 
pels the water to pass down to the bottom of the 


emptied into a sieve of %4-in. mesh. - 
ing, the pot is recharged with about 
bide, enough to half fill the pot. An, a 
of the old charge which will not pas: Pe 
sieve are used as a part of the new “ce 
placed on top of the fresh carbide. bitegnd 
then put on and secured by the cap ; Pll 
pot put back in the tank and imm. 
nected with the gas pipe union at ©, . 
P being then opened. The tank is . 
into position and secured, filled with 
it overflows at K, and is then locked 
ing is done every day as a rule, and 5 
& St. P. Ry. this work is done by the -. 
When the tank is full of water, if the . ae 
pushed down at least 3 ins. by hand Baste 
up again promptly, it may be assum ut mel 
generator does not need recharging. 

In Fig. 2, the car cleaner is shown rv) 
old charge, which has several large ha: 


FIG. 1. GENERATING PLANT AND CONNECTIONS FOR CAR LIGHTING BY ACETYLENE Gas. 
Avery Acetylite Co., Chicago, Makers. 


pot before reaching the carbide. As the carbide 
gradually absorbs the water, it becomes heavier 
and the pot sinks, thus maintaining a uniform 
head of water in the tank, at the level of the hole 
in the overflow pipe J, the outlet of which passes 
through the bottom of the tank at K. A spiral 
spring under the pot checks its motion. The tank 
can be drained when required by the outlet L, the 
valve of which is operated by.the handle M. A 
plate N is placed on top of the carbide charge, 
and the gas generated passes out through the 
pipe O, the gas cock on this pipe ‘being operated 
by the handle P. The front of the tank is attached 
to the car framing by hanger pins through the 
eyes Q, and the tank is pivoted at R, so that when 
the hanger pins are released the tank tilts out- 
ward and downward sufficiently to enable the pot 
to be withdrawn for recharging. A small pipe 
from the train pipe of the steam heating system 
prevents the water from freezing in cold weather, 
but this is only required when the lights are not 
burning, as the generation of gas produces enough 
heat to prevent freezing when the apparatus is in 
operation. 

After passing the generator gas cock P, the gas 
is led to a storage and condenser tank §, a relief 
valve T (set to lift at 15 lbs.) being placed in the 
pipe betwen the gas cock and the tank. At the out 
let from the tank is the pressure regulator U, 
maintaining a hydrostatic pressure of about 8 ins. 
in the supply pipe. Beyond this, the pipe is led 
under the car to the toilet room, through which 
it passes up to the roof, the supply pipe being 
carried along the outside of the roof. The main 
gas cock V is under the car, and Is operated by 
a handle W, enclosed in a locked cabinet in the 
toilet room. From the roof pipe, branches are car- 
ried to the chandeliers, toilet room and platform 
hood lamps, etc., each individual burner having 
a cock, as shown at X, X. The burners are always 
kept turned full on when the lights are burning, 
and when the amount of light is to be reduced (as 
after midnight) some of the burners are shut off 
entirely. 

For charging the generator, the tank is un- 
locked, the hanger pins at Q are withdrawn, and 
the tank allowed to tilt until it hangs by the 
chains or springs. The cock P is then closed and 
the pipe disconnected by the union at O. The 
pot is immediately removed, the cap nut, E, un- 
screwed and the cover taken off; the inner plate, 
N, is removed and the contents of the pot are 


top. The sieve, it will be noticed, is upside down; 
but this is simply in order that the picture might 
show that it is a sieve. The pot is plac d ona 


piece of canyas, so that no dirt may stick to the 
bottom and so get into the water. 


A PROPOSED SPECIAL METER SCHEDULE 10) CHARI 
TABLE, RELIGIOUS AND EDUCATIONAL INSTITU- 
TIONS IN BALTIMORE. 


An interesting report adverse to exempting re- 
ligious and charitable institutions from charges 
for public water supply, but favoring reduced 
rates, has been made to the city council of Balti- 
more, Md., by the water board of that city. It 
appears that while some of these institutions have 
been charged for water heretofore, 37 have had 
free water and others have had special rates: also 
that an ordinance placing additional institutions 
on the free list has been introduced in the city 
council, The water board advises that a schedule 
of meter rates be adopted and enforced, based 
upon the extent to which various charitable insti- 
tutions are free, with special meter rates, also, for 
churches and other religious organizations. 

The present rates for metered water are about 
6% cts. per 1,000 gallons. The rates specified in 
the proposed ordinance are given in the Baltimore 
“Sun,” of Oct. 29, as follows: 


Orphan asylums, reformatories, homes for the aged 
homes for the fallen and other charitable institutions 
where free care and treatment are given to more than two 
thirds of the inmates and patients, 1 ct. per 1,000 gallons 
will be made. 

In such institutions where free care is given to be'weev 
one-third and two thirds of the inmates, 2 cts.; where free 
care is given to less than one-third, 3 cts. per 1,000 
gallons. 

For all such institutions where no free care or treaimen! 
is given 4 cts. will be charged. 

Churches, missions, Christian associations, chur:) 
tlements, tem nce unions, deaconess’ homes ani other 
religious institutions, 4 cts. és 

Schools, academies, colleges and universities, 5 © 


In its report on the subject the water board 
says that to abolish all charges for the sevices 
under consideration would reduce the annual 
water revenue by $5,270, as follows: Chur:hes, 
$3,842; orphan asylums, $28; homes for the aed, 
$365; hospitals, etc., $995; reformatories, $40. The 
council, last spring, reduced the rates about §!‘0.- 
000, total, so any further reduction would rsu!: 
in a deficiency in the water department. “his 
phase of the subject, however, is the least im- 
portant one, as the board proceeds to show 4° 
follows: 


We believe, however, that this is not the most i» .0'- 
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, why the charges for water to such institutions 

be entirely abolished. As a matter of fact the 
» money involved is a small proportion of the 

nes of the city from water rents, and in the ma- 
ae ‘ye institutions under consideration the water 
8 , at present rate would be but a small fraction ot 
hei ] expenses. What is vitally important, however, 
7 i. +> eee that every precaution is taken to prevent 
, a water. The necessity for such precaution is 
be following statement of facts: Every thousand 

water supplied to the city costs in absolutely 
expenses over 4 cts. The consumption of water 

y has more than doubled in the last 16 years, 
> same time the consumption of water per capita 
eased nearly 100%. Not much more than halt 
af sosumption represents legitimate and necessary 
balance is wasted through leaking mains, de- 
fe jumbing, ete. As every gallon of water supplied 
ty is an item of expense, and as the great in- 
crea consumption of water is taking us by leaps and 
pours nearer to the limit of the capacity of our present 
> es of supply to meet the consumption, it seems to us 
bs ly essential that the water department should 
‘case retain some check upon all consumers of 


We also believe that if churches are to receive conces- 
sions in charges for water service other religious institu- 
tions, equally meritorious, such as Christian associations, 
missions, temperance unions, deaconess’ homes, etc., 
should receive the same concessions. Some concessions 
should also be made to institutions of mercy, whether 
giving free care or treatment for inmates or patients or 
not, for they are charitable institutions to the same de- 
gree as are many churches. For the same reason educa- 
tional institutions should also receive some concessions. 


OPERATIONS OF THE ALBANY WATER FILTRATION 
PLANT.* 

It is gratifying to report the continued good work and 
benefits obtained from this valuable addition to our plant. 
It is no longer an experiment, as two years of uninter- 
rupted operation have proven its design to be complete for 
the work expected from it, that the work can be done for 
a moderate cost, and that its construction was thorough. 

I believe that the benefits derived from it have been 
underestimated. It was generally believed that as a re- 
sult of filtering the water there would result a large 
decrease in cases and deaths of typhoid fever, and also 


FIG, 2. CLEANING AND CHARGING GENERATING APPARATUS OF AVERY ACETYLITE CAR 
LIGHTING SYSTEM; C., M. & ST. P. RY. 


water in the city—not to curtail or hamper in any way 
legitimate use, but to prevent needless waste. The abil- 
tion of all charges for water service to these institutions 
will remove the only check which the department has on 
the possible waste of water at such institutions, as we 
aye no authority to inspect or compel the repair of their 
plumbing or to watch for needless waste at the fixtures. 
We do not in any way mean to imply that the governing 
joards or officials of any of these institutions would for a 
moment permit needless waste of water if it could always 
be brought to their attention. We simply state that only 
he most constant and rigid inspection by them of their 
own plumbing and the most careful supervision by them 
of all water used on their premises would be as ef- 
fective in preventing a waste of water as would the plac- 
ing of meters on the supplies of these institutions, with 
some charge for the water used, however nominal such a 
harge might be. If this plan should be adopted and 
these institutions should be charged only a fraction of the 
present water rates by meter, nothwithstanding that the 
‘otal amount so charged to any institution would be so 
small as to be practically no burden whatever, still any 
waste of water would be at once called to the attention 
of both the water department and the officials of the in- 
utions, and the latter would then be led to make such 
pairs or take such precautions as would keep down the 
waste of water on their premises. 
in fixing the water rates for these institutions we be- 
‘ve that if only those which give free treatment or care 
pauents or inmates are to receive concessions, discrim- 
‘on should be made between those institutions which 
“ve care or treatment free to the persons received but 
1 for in every case by the city, state or some private 
‘porations, and those which give care or treatment ab- 
a free to the persons received, with no charge to 
elatives, friends, guardians, employers or city or state 
overnments, and that the former institutions should be 
lassed with those that give no free treatment. 
We also believe that any concession in the matter of 
water charges to these institutions should be in some de- 
“ree proportional to the extent to which the institutions 


‘Te free, 


other water-borne germ diseases. Just what were these 
water-borne germ diseases, other than typhoid and 
cholera, have not been stated. An examination of the 
health records of the city shows some interesting fea- 
tures coincident with the commencement and continued 
operation of the filter, as follows: 


DEATH RECORD. 
-——-General-—, -—Typhoid—. 
Av. 


Av. 
— 

yrs. 1899 1900 _ 1899 — yrs.1899 1900 
October.... 153 138 144 2 4 4 5 
November.. 162 138 135 3 0 i 5 0 4 
December.. 194 148 133 1 0 7 1 0 
1900 1901 1900 1901 1900 1901 
January.... 235 135 1 1 11 3 2 
February 197 146 157 6 -2 ee 1 3 
arch.. 5 180 1 5 5 : oe 3 1 
April 197 202 156 4 1 0 9 5 1 
_ eee 173 152 139 3 0 1 4 4 1 
159 112 #14 10 1 1 3 
ee 19 162 1 39 27 11 4 3 0 
August..... 162 116 134 21 16 14 7 6 3 
September.. 148 12 139 12 5 12 6 4 4 
Totals. .2,186 1,754 1,776 120 67 48 84 35 27 


Reductions, % 19.77 18.76 44.17 60.00 58.33 67.86 


There has been no general sanitary improvement in the 
city in this time other than the improvement of the 
weter due to filtering. These figures show facts, and 
should be susceptible to accurate interpretation. My in- 
ference from them is, that, as a result of the pure water 
now being supplied, there is a better general condition of 
health, as shown, and a decided reduction in diseases 
caused by filth and disease germs that are water borne. 

The physicians of the city, almost without exception, 
have maintained their interest in helping to determine the 
effects of the filters. They have given detailed rcords of 
each case of typhoid fever, and the tabulation of records 
shows that of the 27 deaths from this cause for the year. 
eight were alien cases, two of which were from Infected 
milk; two others were doubtful, as being caused by con- 


*From the Annual Report of Mr. ¢ George I. Bailey, M. 
Am. Soc. oo tn Bureau of Water, for the 
year ending Sept. 


ditions in this city, leaving 17 deaths as not proven to 
causes outside of the city. 

It is noteworthy, that whereas typhoid fever originally 
(normally?) is a summer and fall disease, that this city 
has always had the most cases in the winter and early 
spring, which indicates that the germs have been brought 
into the river by floods and freshets, thus causing the dis 
ease, while as a result of the removal of these germs by 
the filter, now the period of the disease has changed from 
the winter and spring to the fail months, where it prop 
erly belongs. 

Accompanying this are tables of records of the plant, 
which show as follows: The beds have been in uss 
(since first started—Ed.) 774 days, and have filtered 10 


069,075,000 gallons, for a total cost of $46,917, which 
analyzed, shows as follows: 
Cost per 

1,000,000 

DETAILED COST 

Pagreli: Gerapimg Beds... 
Labor at pumping station................. 18 
at laboratory ol 
Bills paid: Filters ..... 
Pumping stations ..... 1.33 
Miscellaneous*. 
Petal... $4.5 


*One-half of expense charged to each filter and pumpiiz 


Two hundred and eight runs of all the filters have been 
made, giving an average of 25.1 days and 67,730,000 gal 
lons per acre per run, at an average daily rate of 2,fits 
00 gallons per acre. 

The removal of bacteria has averaged 909.1% During 
the year (1900-01—Ed.) 4S tests for bacillus coli com 
munis were made. In every sample of raw water they 
were found and averaged 18 colonies per cu. em., and in 
the filtered water we obtained negative results in jl 
samples, and in the remaining 17 samples the average was 
one colony. 

= 

THE POSTAL BUSINESS OF THE UNITED STATES 
for the last fiscal year, foots up to $808,660,000 in it 
financial transactions. The revenue from the postal ser 
vice was $111,631,193; expenditures, $115,554,920; money 
orders issued, $294,618,680; money orders paid, $281,554 
711. There are now in office 76,948 postmasters, and over 
36,000,000 money orders were issued. For the fiscal year 
ending June 30, 1903, the Postmaster General asks for ap- 
propriations aggregating $134,731,596, and the estimated 
revenue is $132,030,630. During the last year 4,154,835, 
300 postage stamps were issued, including 187,383,080 
Pan-American stamps. Among the estimates is one of 
$500,000 for the resumption of the pneumatic-tuoe service 
in Boston, New York, Brooklyn and Philadelphia. Con- 
gress failed to make an appropriation for this service for 


1902, and the Postmaster General recommends resump- 
tion. 


TELEPHONE CABLE IN THE ST. GOTTHARD TUNNEL. 


The conditions in the St. Gotthard Tunnel are 
peculiarly trying to metal work, and especially su 
to the installation of telephonic communication. 
The water percolating through the rock becomes 
charged with the acid fumes from the smoke 
of the _ locomo- 
tives, and the com- 
pound highly 
corrosive. 

To meet these 
conditions a_ tele- 
phone cable of pe- 
culiar construction 
has been lately put 
in place, and is de- 
scribed in the 
“Elektrotechn. 
Zeitscarift,” for 
June 27, 1901, as 
follows: 

The conductor is 
a paper-and-air-insulated cable made by Felten & 
Guilleaume. It includes seven two-wire circuits, 
each wire 1.8 mm. in diameter, each set being 
covered with paper tape to a diameter of 7 mm. 
These seven circuits are stranded together and 
covered with a triple envelope of cotton and a@ 
double tin-lead sheath. Outside the lead is a 
layer of waterproof compound, a strong armor of 
interlocking steel wires and an outer coating, of - 
jute yarn soaked in a protecting compound. The 
finished external diameter is 44 mm., or 1.7 ins. 


Section of Telephone Cable 
Used in the St. Gotthard 
Tunnel. 
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In describing the remarkable long-distance elec- 
tric transmission plant of the Bay Counties Power 
Co. of California in our issue of Oct. 3, we noted 
that the total distance over which current was be- 
ing sent was then 184 miles. The line of the Bay 
Counties Co. extends from the Colgate power 
house in the Sierra Nevada Mountains to the city 
of Oakland, on San Francisco Bay, 142 miles. 
Here connection is made with the lines of the 
Standard Electric Co., which at that time extend- 
ed from Oakland to San Jose, 42 miles farther. 
This latter line has now been extended north to 
Redwood City, 191 miles from Colgate, and here 
connection is made with wires of the Consolidated 
Light & Power Co., extending to Burlingame, 11 
miles farther, making a total distance of trans- 
mission of 202 miles. 

Our San Francisco contemporary, ‘““The Journal 
of Electricity, Power and Gas,” stated in its Octo- 
ber issue that during the month of November 
the Standard Co.'s high-tension line was to be 
completed to the Eighth St. substation in San 
Francisco, and current from the Bay Counties 
system would then be transmitted over it, making 
the total distance from power house to substation 
222 miles. This remarkably long transmission is 
to continue until January, when the Standard Co. 
will begin generating power at its own station in 
Amador county. Besides this, current is now be- 
ing delivered over the Standard lines from Oak- 
land to Stockton, 76 miles, or a total distance of 
218 miles from the Colgate generator to the 
Stockton transformer. About 1,000 HP. is said 
to be regularly delivered over this line at the 
present time. These figures, it need hardly be 
said, far exceed anything ever before attempted 
anywhere in the way of long-distance transmis- 
sion. Of course, it must be remembered that such 
feats are only made possible in California by the 
very high price of fuel there, It would not be 


possible to make a commercial success of any 
such system in a region of cheap coal. Neverthe- 
less, the practicability of transmitting power over 
such great distances with electric currents is of 
the greatest interest, and well deserves record. 


+ 
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As stated in our previous article, the Bay Coun- 
ties system is designed to operate at a pressure 
of 40,000 to 60,000 volts. Our contemporary above 
quoted states that the Standard Electric Co. re- 
cently, as an experiment, operated one of its lines 
for two hours in adverse weather at a potential of 
80,000 volts. We have recently called attention to 
the extreme care which must be taken in handling 
currents of such enormously high potential. Re- 
cent reports would indicate that the familiarity 
which breeds contempt has had its uSual effect 


in the installation of some of this high-tension - 


work in California. The Sacramento ‘Bee’ re- 
ports two recent fatal accidents due to persons 
coming in contact with wires carrying a 10,000- 
volt current. In one case the wire ran within a 
foot of the eaves of a house, and in the other the 
wire was within reach of the ground. In neither 
case was the wire bare, but its insulating cover- 
ing was so light that it was pierced and a fatal 
shock was given when a person came into acci- 
dental contact with the wire. 

As the “‘Bee’’ remarks, such an insulating cov- 
ering to wires carrying high potential currents is 
apt to prove a danger instead of a safeguard, 
since the dangerous character of an absolutely 
bare wire would be more readily recognized. It 
may well be questioned whether overhead wires 
carrying these very high potentials should be al- 
lowed in city streets at all. Substations for step- 
ping-down the current can be located on the out- 
skirts of a city, or if it is deemed necessary to 
bring the high-potential current to a central sub- 
station, the cables should be put underground. 


The growing necessity of checking water waste 
at all possible points, even at the risk of exciting 
strong popular feeling, is illustrated by the report 
on a meter schedule for charitable and like in- 
stitutions at Baltimore, Md., extracts from which 
are given elsewhere in this issue. The proposed 
plan places the merely nominal charge of 1 ct. 
per 1,000 gallons on water used in charitable in- 
stitutions which are absolutely free to their in- 
mates, and receive neither city nor state aid, and 
gradually raises the price to 4 cts. where there 
is no free treatment. The larger figure is also 
proposed for churches and other institutions of a 
religious character, while for educational institu- 
tions the charge would be 5 cts. The regular 
meter rate is about 6% cts. per 1,000 gallons. As 
to the details of this plan we have nothing to say, 
but the principles involved in the interests of 
justice to regular water consumers, and on behalf 
of the administration of the water department, 
seems to be correct. There is no end of abuse 
of the free water privileges granted in many 
cities having works under public ownership; per- 
haps some of the relatively few private companies 
giving much free service suffer even more. But 
great as is the waste in these quarters it is ques- 
tionable whether it is not often exceeded by the 
municipalities themselves. Some method of con- 
trol is necessary at every point where water is 
used, be it for private or for public purposes. It 
is for this reason that there is a growing tendency 
to charge all municipal departments for the water 
they use, even if it be a matter of municipal book- 
keeping, only. 


We strongly commend to every one interested in 
the ‘“‘municipal ownership of public utilities,” and 
in the closely related topic of “good government,” 
the paper by Mr. Alex. Dow, on another page of 
this issue, in which some hitherto unwritten his- 
tory of the Detroit municipal lighting plant is put 
on record. The Detroit plant is about the largest 
experiment in the municipal ownership and oper- 
ation of an electric street lighting plant that has 
been undertaken in the United States. The results 
obtained in it have been liberally quoted in the ar- 
guments which have been carried on over the 
municipal ownership question during the past 
half-dozen years, 

It has been made a text by both the advocate 
and the opponent of municipal ownership, and Mr. 


Dow’s paper furnishes the key to thi. ri 
inconsistency. He plainly shows how . 
plant may be run at one time on sour 
principles, and at another as a mere ai 
political machine. 
One point which Mr. Dow brings out . 
be still further emphasized. That jis 
committee or commission or council 
directors—any body of men put in a ;. 
power—ought to confine themselves to | 
work and delegate executive duties ¢, 
petent and responsible officer or officers 
ure to observe this simple principle of or, 
has brought shipwreck on hundreds «: 
enterprises, private as well as public. 
Engineers are not as afraid of concret 
used to be. There was a time—and it « 
in the minds of many members of the pro 
when concrete always had to be covered 
stone. It was an accepted maxim tha! 
must not be exposed to water or weather 
Cut stone facing was the thing for such |; 
As examples of how ideas have change) 
instance the St. Croix dam, illustrated in 
of June 13, in which the stone and conc: 
their places reversed from the usual posi: 
stone being on the inside and the conere: 
an outside facing. This was done be: 
very soft stone was the only thing availa: 
the dam. Another example of a dam with : 
stone heart and concrete face is illustrate 
issue; but the concrete facing was adopt: 
merely to save the expense of cutting t! 
stones of the dam to make a smooth «\-rfal! 
Doubtless many engineers will look askan. 
such a construction; yet we see no reason wh. 
should not be entirely satisfactory. The dan 
a region where ice will never trouble it, 
heavy driftwood going over during high 
should gouge a hole or two in the concrete faci: 
it would not endanger the safety of the dam a 
could easily be made good as new at low wate: 
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A large reduction in the death rates fron 
phoid fever and diarrhoeal diseases, and als) a 
notable decrease in deaths from all causes. has 
accompanied the use of filtered water at Albany 
during the two years the filter plant has been in 
operation. The -exact figures, together with an 
itemized summary of the operating expenses pe: 
1,000,000 gallons purified, are given elsewhere in 
this issue. In the two years involved a total of 
10,069,075,000 gallons has been purified, at an 
average cost of $4.65 per 1,000,000 gallons for all 
operating expenses due to purification. This 
means only 0.465 cents per 1,000 gallons. The 
total cost of purification would, of course, include 
interest charges and depreciation on the plant. 
The purification works, including the auxiliary; 
pumping station and the long steel conduit to the 
old pumping works, cost approximately $500.4") 

This cost was met by bonds, of which $1/i) (Hi) 
bore 4 per cent. interest, and $400,000 bore 3! 
cent., making a yearly interest charge of $18,/)()) 
At our request, Mr. Bailey has given us his ideas 
of the proper allowances for depreciation, as fi!- 
lows: 

Pumping plant, about 6 to 7%; filter beds and sedimon 
tation reservoir not over 1 to 2%; for the steel condu! 
from filter plant to old pumping station I have no dea 
but as this pipe is enclosed nearly throughout with « 
erete, I assume that depreciation and repairs wi!!! 10! 
any event exceed 1 to 2%. 

The site for the purification works cost $8.2!) 
On this no depreciation need be allowed. !' ' 
per cent. depreciation be allowed on the cost of 1! 
pumping station and intake ($49,745), and 2»! 
cent. on the other items, excepting land, the (:\\2! 
yearly depreciation charges will be $11,818. JT) 
this add $18,000 for interest, and the yearly ©1))- 
tal charges become $29,819 for the first year 1)! 
a little less for the second year, on accoun! °! 
the depreciation written off. Approximately, t! 
the capital charges for the two years the pli''t 
has been in operation would be $59,000. For 4 
total of 10,069,075,000 gallons treated this g!\'s 
$5.85 per 1,000,000 gallons, or $10.50 for beh 
operating expenses and capital charges. 7 '* 
is practically one cent per 1,000 gallons of w® 
purified. Certainly thig is a small price for ¢ 
sumers to pay for the many benefits due to pu’ 
water, 
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SOME THINGS THAT DIDN'T GO. 


jur readers will remember, we are 
widely-heralded experiments with elgc- 
ion on the Erie Canal which were con- 
. 1898. A trolley wire was run along 
.-etion of the canal, a motor was fitted 
liluvian canal-boat and a distinguished 
. eyests, among them the governor of New 
. is conveyed a short distance along the 
nile the band played and champagne and 
sowed. To be sure, the electrician in 
operations was in a state of panicky 
‘ the very crude and temporary arrange- 
_ ich had been rigged up to supply current 
oat should break down; and the whole 
ince Was no more a proof of the com- 
feasibility of electric canal traction than 
proof of the Rule of Three. 
wing this came the incorporation of a 
v, with we forget how many millions capi- 
ta furnish current to boats on the New York 
and the grant of a franchise to it by the 
s ficials—for which grant the said officials 
ly hauled over the coals by their party 

. nts. Following this came also inventions 
u monstrations from inventors of other canal- 

systems. 

\ll these schemes came to nothing. Had those 
who promoted them been a little wiser, they would 
have seen, what is now so plain, that the mere 
substitution of the electric motor for the mule 
» for the steam propeller cannot save the old 
inal system. It is too far gone to be revived by 
iny such medicine, even if the said medicine con- 
tained any virtue at all, which never was proven. 

There was another canal enterprise, undertaken 
shortly after the electric towing experiments, of 
which also great things were prophesied. A fleet 
f steel canal boats was built, and it was pro- 
posed to run them through from Cleveland to 
New York, avoiding the cost of transfer at Buf- 
falo. There were 4 steam-equipped boats and 15 
towing barges in the fleet. These vessels have 
been run ever since, but the profits have not been 
such as to attract others to engage in a similar 
enterprise, and they have reached so low a point 
that the line has been abandoned and the vessels 
have been sold to go to Manila for use as lighters 
and for local water transportation. The general 
manager of the system, Mr. Chas E. Wheeler, of 
Cleveland, is quoted by the New York ‘Journal of 
Commerce” as saying that the highest rate on 
east-bound freight from Cleveland to New York 
which the boats ever obtained was 6 cts. per 100 
ibs. ($1.20 per ton). The west-bound tonnage of 
merchandise freight was all that saved the boat 
line from financial failure. Lack of terminal fa- 
cilities and lack of traffic arrangements with con- 
necting transportation lines at either end combine 
with the dilapidated condition of the canals them- 
selves to make competition of the canals with the 
railways no longer possible. Continuing, Mr. 
Wheeler said: 

if New York is going to do anything for the canal, 1 
belleve the only thing left is to put it in such a position 
as will make it of value to the present boats. I don’t be- 
lieve there is a company that will build boats for the 
new canal. I know we would not build. Present boats 
are simply scrap. There are not 100 boats on the cana: 
to-day that the underwriters classify as first-class risks. 
Che fact is certain that, with the cessation of boat build- 
ing that has taken place, within five more years, now 
that our boats are off, there will not be a solitary boat on 
that canal that will rank Al unless very extensive repairs 
‘o the present equipment are undertaken, and these re- 
pairs will not be undertaken because present rates are 
unprofitable, and boat owners will not have the money. 
New York has to face this; she will see the canal prac- 
cally abandoned because of the absence of boats to do 


the business. She should abandon the canals to the gen- 
eral government or provide proper terminals to do 


hHusiness, 

Coming down to more recent times, it is inter- 
esting to reeall the prophecies of those who fore- 
saw disaster to United States transportation and 
ommercial interests as a result of the deepening 
of the Canadian canals along the St. Lawrence 
‘o 14 ft. For a year past there has been nothing 
‘o hinder running 1,000-ton barges, or 2,000-ton 
barges for that matter, from the Lakes to the 
seaboard; but if any large current of trade has 
forsaken older channels to flow in that direction, 
we have failed to hear of it. 

It is interesting to recall, in this connection, too, 
‘he famous contract of the Conner’s Syndicate 
with the Montreal Harbor Commissioners. By 
‘his contract certain prominent capitalists of Buf- 
falo agreed to erect grain elevators and ware- 


houses at Montreal to cost about $4,000,000, 
to establish a fleet of vessels to ply between Lak 
ports and that point, and to transport at least 35.- 
000,000 bushels of grain per annum to Montreal 
It certainly looked like business, especially when 
the syndicate deposited $50,000 as a bond to in- 
sure the performance of its contract; yet two 
years have rolled by, and neither the grain ele- 
vators nor the floating equipment have become 
realities. 

Still more recently another project for making 
use of the Canadian canals as a link in long-dis- 
tance water transportation was brought forward. 
It was proposed to run steamers direct from Chi- 
cago to European ports without transshipment of 
cargo. One or two small vessels were actually 
loaded and made the voyage early in the present 
year. It was found, however, that the limit to the 
size and lading fixed by the Canadian canal locks 
was a serious barrier to economical transport; 
and this, together with the delays involved in 
passing through the long chain of canals, and the 
dangerous navigation of the lower St. Lawrence, 
caused the abandonment of the enterprise. 

It has been well said that failures are often 
more instructive than successes. -It has seemed 
to us that the different enterprises whose rise and 
fall is briefly sketched above, had enough of 
kinship to make it worth while grouping them 
together. In each case alike the existence of rail- 
way competition was an important factor in de- 
termining the final results. Railway competition 
to-day, moreover, means not alone the ability to 
move traffic at a low actual cost. It includes ability 
to direct and determine the course of traffic in a 
hundred different ways, by control of connections. 
by control of terminal facilities, by ability to 
sacrifice at one point and recoup at another, by 
“community of interest,’ and all that that im- 
plies. 

It has been truly said, and indeed pointed out in 
these columns, that the final disappearance of 
competition between the railways themselves fur- 
nishes a new and powerful argument for the ex- 
istence of competing water routes, owned and 
controlled by the Government and free to all 
alike. But let those who would plan such water 
routes be sure that they can actually do business 
in competition with their gigantic rivals before 
committing the taxpayers to expenditure upon 
them, 


LETTERS TO THE EDITOR. 


Formulas for Computing the Frustum of a Pyramid. 


Sir: Referring to the formula given on p. 160a ot 
“Trautwine’s Engineers’ Pocket Book’’ for obtaining the 
volume of a frustum of a pyramid, why is it that the two 
formulas given do not give the same result? Take a 
frustum of a pyramid with area of lower base 50 «x 60 ft., 
area of upper base 30 x 40 ft., depth 1 ft. The first for- 
mula gives 2032.46 cu. ft. and the second 
cu. ft. 

Buffalo, N. Y., Nov. 25. 1901. 


(The formulas referred to in the above are: 


h 
(a + Ai As) 1) 


one 2033.3: 


Frustum. 


Va ) (2) 


Both of these formulas are correct for the frus- 
tum of a pyramid, but only the second one ap- 
plies rigidly to a prismoid. The solid given in 
the above letter will be recognized as being a 
prismoid, and not a frustum of a pyramid, since 
its four edges, if extended, would not meet in a 
point. The correct value for the volume of the 
figure, assuming the short and long sides of the 
two bases to be respectively parallel, is, therefore, 
2,033.33 cu. ft., which is the value given in the 
letter above as being found from the second for- 
mula; if the short side of one base is parallel to 
the long side of the other base, the value would 
be 2,050.00 cu. ft.—Ed.) 


Concerning the Use Which the American Society of Civil 
Engineers Doesn't Make of Its House. 


Sir: I read your comments (Eng. News, Nov. 28) on the 
action of the Directors of the American Society of Civil 
Engineers anent the use of its auditorium by other bodies, 
with mingled incredulity and amazement. I cannot ad- 
just myself to really believing what you sfate to be the 


facts although I cannot doubt your accuracy I 
even guess at the reasons which prompted the Board, 
suming that there were reasons 


When the project of building the Society House was b 
ing agitated, much stress was laid upon the desirability of 
providirg an auditorium that should not only serve the 
Society's needs, in the narrow sense, but should also fur 
nish an attractive and suitable meeting place for other 


bodies in sympathy,but not affiliated with ours,who might 
be without permanent homes. I am inclined to think that 
that idea found a hearty support throughout the 
ship. 


memibe 


Apart from the friendly services the Society would thus 
be rendering, there would be the pleasure of extending 
hospitality, and there would also be the enjoyment by the 
thrifty of a not inconsiderable addition to the income ac 
count 


Of course, even if there were no good grounds for be 
ing generous, the Directors should never have taken the 
Steps they seem to have done without carrying the matter 
through in a manner creditable to the Society 1 sin 
cerely trust, Mr. Editor, that there is another side to the 
story which you have not heard but which your article 
may elicit M. Am. Soc. CC. E 


(We also trust so, and shall be glad to give 
space to it whenever it shall be forthcoming.—F4.) 


Why Did This Keystone Drop ? 


Sir: Enclosed please find a photograph of the keystone 
in a semicircular arch, of about 12 ft. span, over the 
vestibule of a school building in this city. The settlemen 
of this keystone has been of interest to me, and | think 


Crown of a 12-ft. Semicircular Arch in a School 
Building at Portsmouth, O. 


cannot but be of interest to the profession. This arch 
goes not show a crack of any description, nor is there 
anything in the building to indicate the settlement of the 
foundation. How was it possible for this stone to settle 
as it has without the least displacement of any of the 
other stones? Respectfully yours, 
S. P. Baird, Assoc. M. Am. Soc. C. E. 
Portsmouth, O., Nov. 23, 1901. 
“Lever” Ruling Pens and “ Duplex" Ruling Pens. 


Sir: In Reinhardt’s ‘‘Technic of Mechanical Drafting,"’ 


Chapter 1, page 7, lines 7 to 13, the following occurs: 


. . « . When refilling the pen, care should be taken 
to readjust it to the proper strength of line; to those un- 
accustomed to this somewhat delicate task the use of a 
“duplex”? pen is recommended This pen, as shown by 
Fig. 1, opens with a lever, and will, after refilling, yield 


“the same strength of line as before.”’ 


These statements are not consistent with the ‘duplex’ 
pen, as this type of instrument does not open with a 
lever for the purpose of cleaning, and is in this respect 
(cleaning) an abominable tool. 

The object of the ‘“‘duplex’’ pen is to enable the drafts- 
man to produce a “‘thin’’ line and a ‘“‘shade’’ line at will 
without touching the adjusting screw. The nibs are ad- 
justed for the ‘‘thin’’ line by means of the screw in the 
upper blade, and for the ‘‘shade’’ line by means of the 
screw under the lever. When « “‘thin’’ line is desired 
the pen is used in the ordinary way, and when it is de- 
sired to have the pen produce a ‘‘shade”’ line the lever is 
pressed until it comes into contact with the screw directly 
under it, the pressure will separate the points. The ‘‘du- 
plex’’ pen never proved popular for the reason that the 
sttained position of the hand, caused by exerting even 
the slight pressure necessary to separate the blades, was 
not conducive to good results; and there were other rea- 
sons, amongst which was the difficulty of cleaning. 

We are of the opinion that the pen the author had in 
mind when writing the lines above referred to, was the 
“‘lever’’ ruling pen, shown in our catalogue Nos. 1605 
and 1607 in our catalogue). 

In order that the above statements regarding the ‘‘du- 
plex’’ pen may not be misconstrued, the writer wishes to 
state that the particular type of ‘“‘duplex’’ pen illus- 
trated in ‘‘Technic of Mechanical Drafting’’ was designed 
and first made by Theo. Alteneder & Sons; although the 
idea of a ‘“‘duplex’’ pen was not original with us. 
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Our object in directing attention to this error, if it is an 
error, is to avold the annoying correspondence which has 
resulted with the readers of your book; they order a 
“duplex"’ pen but want a “‘lever’’ pen. 

Very truly yours, Theo. Alteneder & Sons. 

939-945 Ridge Ave., Philadelphia, Oct. 26, 1901. 

(The quotation in Reinhardt’s “Drafting’’ noted 
above was intended to refer to the ‘Lever’ pen 
and not the “Duplex.” The error will be cor- 
rected in future editions.—Ed.) 

Another Diagram for Rivet Spacing. 


Sir: Mr. F. L. Batchelder’s very handy scheme for 
minimum alternate spacing of rivets (Eng. News, Oct. 31) 
suggested combining his curve with the ‘‘curve of mini- 
mum alternate spacing without reduction of net section,” 
as shown in accompanying sketch. 

When rivets are put in a member, the section of that 
member must be 
reduced by at 
least one rivet 
hole, and when 
= alternafe spacing 
is used and the 
distance between 
gage lines is 2% 
ins., for example, 
the alternate spac- 
ing will be zero, 
according to Mr. 
Batchelder's 
scheme, i.e., one 
rivet will be di- 
rectly over an- 
other, in which 
case the section is 
reduced by the 

4 or value of two rivet 
| holes. Now there 

is a distance x 
Valves of which will make 

E the section B C D 
E equal to section 
j B, andthe value 
ec of this distance is 
Diagram Giving Minimum Alternate T#® curve here- 


: with is a combi- 
Rivet-Spacing for %-In. Rivets. the 
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Minimum distance c. to c. three diame- oyjar curve used 
— one rivet hole out for net sec- by Mr. Batchelder 


and the parabolic 
curve given by above formula (calculated for %-in. 
rivets, @ or the diameter of the rivet hole, being 
taken as lin.). The point of intersection of the two 
curves, y = 1% ins., x = 2'/;, ins., is where both con- 
ditions are fulfilled; i. e., when gage is 1% ins., and al- 
ternate spacing of %-in. rivets is 2'/,». ins., the rivets will 
be at minimum distance (3 diameters, or 2% ins.) c. to ¢., 
and the section B C D E will equal section A B. When 
the gage is less than 1% ins., the rivets will be 25% ins. 
apart c. to c. (minimum distance given by circular part 
of curve), while the section B C D E will be greater than 
A B; when gage is greater than 1% ins., the distance x 
(given now by the parabolic part of curve) will be such 
that these sections are equal, while the rivets will be 
more than 2% ins. apart c. to ce. Yours truly, 

Arch. R. Eldridge. 
Chief Engr.'s Office, C., B. & Q. Ry.., 
Chicago, Nov. 11, 1901. 
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A “Dinner Specification.” 


Sir: On the evening of Nov. 20 the engineering force 
of the Weston Aqueduct Department of the Metropolitan 
Water-Works gave a dinner to the contractors and their 
representatives engaged upon the Weston Aqueduct, the 
event marking the close of the more active construction 
werk for the season, and a partial disbandment of the 
ergineering force, 

I enclose herewith one of the ‘‘contracts’’ for the din- 
ner. This is interesting as being almost an exact fac- 
simile in miniature ot the contracts prepared by the 
board for work in the Weston Aqueduct department—the 
color of the covers, style of type, etc., are the same, and 
the contract is numbered and bears the State seal (al- 
though not the official one as now employed). 

Very truly yours, Cc. W. 8. 

Belmont, Mass., Nov. 22, 1901. 


(We reprint the “contract” and “specifications” 
below.—Fd.) 


CONTRACT. 


The contract is for the construction of better acquain- 
tance and the maintenance of good fellowship among the 
engineers and inspectors, and for re-enforcing and re- 
building the pleasant relations existing between the con- 
tractors, parties of the first part, and the engineers ana 
inspectors, parties of the second part. 

All the work under this contract shall be done to the 
satisfaction and tastes of each individual, who shall alsu 
determine the amount and kinds of material he shall use 
in the concrete mixture to fill his interior cavity; the 


amounts to be limited only by the size of this cavity, ana 
the kinds by the following specifications: 


SPECIFICATIONS. 


: OYSTERS ON HALF SHELL. 
Not to exceed two inches in their largest diameter. 
CONSOMME. ITALIAN PASTE. 
To be clean and sharp, and free from loam and pebbles. 
OLIVES. CELERY. 
Are included in the cost of excavation. 
FRIED SMELT. 

SAUCE TARTARE. POMME DUCHEESE. 
Spread in 3-inch layers and allowed to stand 6 weeks. 
ROAST YOUNG TURKEY, OYSTER DRESSING. 
CRANBERRY SAUCE. 

GREEN PEAS. MASHED POTATOES. 
Delivered in such packages as may be approved by the 
Contractor. 

PUNCH AU ROMAINE. 

The ingredients to be mixed in the proportion of 1 to 1, 
wet. 


FILLET OF BEEF, CHAMPIGNONS. 
BROWNED SWEET POTATO. FRIED BANANAS. 
To be laid with close joints neatly struck and pointed. 
LOBSTER SALAD. 

To set 60 hours before centers are drawn. No mules 
allowed to pass over. 

SUNSET PUDDING. CUSTARD SAUCE. 
VANILLA ICE CREAM. 

ASSORTED CAKE. NUTS AND RAISINS. 
This material may be used as back-filling on sides and top. 
TOASTED CRACKERS. 

Of the best quality and hard burned. 

CAFE NOIR. 

To be applied as a thin wash on the interior surfaces. 
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A Test of Tetrangles and Double Triangles. 


Sir: I think you may be interested in the enclosed blue- 
print of time tests of my ‘‘tetrangle’’ and ‘‘double 
triangle."” You will appreciate their time-saving value, if 
your most rapid draftSman will make the same tests with 


Time Test of a Double Triangle. 


(The original drawing was 8% ins. in width.) 

On bond-paper, fastened by thumb-tacks to a drawing- 
board 18 x 23 ins., all the lines of this figure were pen- 
ciled in 10 minutes (in the order of the numbers) by using 
only a 24-in. T-square, a wedge-pointed 6H lead pencil, 
and a 14-in. celluloid double triangle which had been in 
use eight years without truing up. No length measure- 
ments were made. 


Time Test of a “Tetrangle.” 


(The original drawing was 8% ins. in width.) 

On bond-paper, fastened by thumb-tacks to a drawing- 
board 18 x 23 ins., it took 54 minutes to draw the 25 
radial lines, to measure only the distances from c to the 
other lettered points by scale and to the other circled 
points by compasses, and to construct the 16 regular half- 
polygons—by using only a 24-in. T-square, a wedge- 
pointed 6H lead pencil, and a 14-in. rubber tetrangle 
which had been in service 4% years without truing up. 


the two ‘‘dear old triangles’’ in place of the ‘double 
triangle,”’ and with the three triangles in place of the 
‘‘tetrangle,’’ all the other conditions being as nearly the 
same as possible. Truly yours, 
L. F. Rondinella, Professor of Drawing, 
Central Manual Training School. 
Philadelphia, Nov. 1, 1901. ° 


(Prof. Rondinella’s double triangle differs from 
the ordinary right triangle in having a “hump” 
on the hypothenuse side, so that its outline is 


four-sided and not triangular. The upp 
the hypothenuse makes an angle of 45° 
vertical, and the lower part makes a; ? g 
60° with the base. The “tetrangle” | ilar a 
but has a more pronounced “hump,” as : 
part of the hypothenuse makes an an; 
with the vertical and the lower part a: f 
75° with the base. The draftsman ha : 
variety of angles ready to hand which f 
in laying off work. The tests are sg) and 
described in the accompanying cuts.—F 


Formula and Diagram for Solving Spillway | ems. 


Sir: The article entifled ‘‘Drainage Areas 
ways,’ by Mr. E. Sherman Gould, M. Am. 
Engineering News of Nov. 14, contains a forn 
determination of the time required for the wat.: 
ervoir to rise to a given height above the level} 
way. On account of the practical importance o 
tion a brief discussion of the problem may be r 
particularly as I do not find it treated in any o' 
on hydraulics with which I am acquainted. 

The problem may be stated as follows: The 
a reservoir whose area is A sq. ft., is of dimens 
such that it will discharge a run-off of Q cu. : 
the reservoir per second, when the depth of wa: 
spillway reaches H; or expressing this condi: 


2 
equation, c L H*/? = Q, in which c = <¥ mye 


ing the coefficient for crest contraction. To find 
required for the water to rise from the bottom 0: 
way to any height, h. 

The formula given in Mr. Gould’s article b¢ 


tioned is, 
k_ kt 
a) T= —— | 
2A h\ fl 
Qe ays H 2 5 8 2 
in which 


T = time in seconds; 


=(5) 


For the smaller values of h this series converg: 
but as h approaches H and k therefore approach 
the convergence is slower and the computation of 
comes more laborious. 

For this reason, and also generally on account its 


closed form, the following formula is perhaps to be pre 
ferred: 
2A 
(2) hyp. log. ————-— 
3 (Q ce? L*): 


1 (5+ )-= 


Q H 
For h = H, u = 1, and T is + qo, as it ought to be frou 


physical considerations. For all values of h less than !! 


however, T is finite, and h may be taken as near H as inay 
be desired. 


In order to facilitate the calculation of the times or 
responding to different values of h the accompanying 
and table may be useful. 


in which 


6 | vA 
, 0.1910 
0.3955 
9578, 06230 4 
0625, 12145 
7, 75 16556 
085, 20 
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0.96 
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Ene. Nev 


The vertical line, 0 — 1, represents the values of 


and the horizontal lines included between 0 — 1 ani 
curve represent the corresponding values of 
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values substituted in equation (2) give the time 

2ds. 

er expression for T, which admits of a simple ap- 
evaluation, is given in the following formula, 

i to the writer by Prof. R. S. Woodward, of 


bia University: 


4A 
(sin x)* see x dx; 
3 (Qe 2 


r Lh! (*) 

wie Q H 

this is plainly seen to be infinite where the integral 


ed over the entire range, x = 0 tox = ss and, as 


mentioned, this result is justified by physical con- 
ions. But if the integral is carried from x = 0 to 


Jue of x less than or the result will be finite and it 


ye the corresponding value of h. The value of the 
| in (3) is easily computed by mechanical quad- 


illustrate the use of formula (2), the following nu- 
| example may be taken: 


15,000,000 sq. ft.; Q = 15,000 cu. ft. per sec.; 
200 ft.; = 3.2. 
8.19; 


0.25, h = 2.0475 ft., T= 2,160secs. = 0.6 hrs 


05 h=_=406 “ T= 486 = 1.35 “ 

H 
0.75, 6.140“ T= 9,04 “ = 2.51 “ 
= 0.999, h = 8.18181“ T = 39,546 ‘““ = 10.99 “ 


H 


Since writing the above my attention has been called to 
the fact that Mr. Frizell has solved this problem in his 
Water-Power,’”’ deducing a formula which is the same 
as my equation (2) above, with the exception that instead 


of specific values of h and H, I have used the ratio = 


and have thus been enabled to compute the above general 
curve for the variable factor of the second member. 

It will be noticed that in the above formule and also 
in Mr. Frizell’s formula the assumption has been made 
that the area of the reservoir is constant. This assump- 
tion is, however, never strictly true and in cases where 
the slope of the banks is very flat and the rise of the 
water level considerable, the variation in the areas cor- 
responding to different values of h may be very large. 
This may be partially provided for by making A in the 
above formule the average area of the reservoir between 
h == 0,andh=H. A more correct solution may perhaps 
he obtained, however, by the following formula: 

Letting, 

A, = area of reservoir in sq. ft. at elevation of bottom 
of spillway, 
perimeter of reservoir, exclusive of dam, in ft. 
at same elevation, 
i = average angle of inclination of the banks of the 
reservoir to a horizontal plane. 

Then, A = area of reservoir corresponding to any value 
of h, may be expressed as follows: 

A= A,+Dh+ h’, in which 
D= Py cot i 


cot? i 


Py 


D' = 


The time in seconds will then be given by the formula: 


Li+D Qe Lf) hyp. log. 
3 Qi ot Lt 
v 2) 
1-u 


1 
{tan +w-=}— hyp. 
6 


log. — + us| -D@eLiw | 


for i == 90°; D = 0, and = Q,, and (4) reduces to (2). 
; E. Ludlow Gould, C. E. 
Yonkers, N. Y., Nov. 14, 1901. 


The Sanitary Protection of the Water Supply of Balti- 
more, Md. 

Sir: In reading your editorial note in Eng ‘ering News 
of Sept. 26, on the general attitude of the szathorities in 
American cities towards protecting their water supplies 
from pollution and preventing typhoid fever epidemics, I 
note your statement that “nearly all the attempts thus 
far made to prevent water pollution in America have 
stopped short with the enactment of laws by the various 


state legislatures and the formulation of rules relating 
to specific drainage areas by a few State Boards of 
Health.’’ As the methods which we have adopted in this 
city to attempt to prevent the pollution of our water 
supply make us somewhat of an exception to the above 
rule, a description of these methods may be of some 
interest to your readers. 

We have had in this state for a number of years some- 


- what stringent general laws and State Board of Health 


regulations with relation to the pollution of public water 
supplies. Previous to about a year ago a rather desul- 
tory inspection of the watersheds of our sources of supply 
was made. This inspection was first begun about 1880, 
when the Gunpowder River supply was introduced. Up to 
1896 it was done by one man, under the direction of the 
water department. From 1896 to about 1898 the inspec- 
tion was done by one or two men under the direction of 
the city health commissioner. From 1898 to March, 1900, 
when I took charge of the water department, the work of 
inspection was done by five men under the control of the 
department. These inspectors simply visited the various 
properties on or near the banks of the streams in the 
watershed, served notices like the enclosed blank on the 
property owner,* and endeavored by argument and per- 
suasion to have the nuisance abated. Some abatements 
were accomplished by this method, but most of the worst 
cases of pollution still remained. 

I found that the work of inspection had not been sys- 
tematically done, and that the records of inspections and 
abatements were inaccurate, and shortly after taking 
charge of the department, in March, 1900, I reduced 
the force of inspectors to two men and started them on a 
systematic inspection of the watershed to get a record of 
every property on the banks of all streams and of all 
other properties the drainage from which could possibly 
get to the streams. 

All our water comes from two sources, Jones's Falis and 
the Gunpowder River. The former has a watershed of 
about 40 sq. miles and the latter has a watershed of 
about 260 sq. miles. This territory is equally divided 
between the two inspectors and regular routes are laid 
out. Each inspector is provided with books of blank 
record slips like the enclosed (reproduced, as filled in, 
herewith.—Ed.), in which to enter his notes with regard 
to each property. These slips, as soon as filled out, are 
sent in to the office, and are there entered into a book 
in which is kept an accurate record of all data and pro- 
ceedings with relation to each case. This book has the 
following headings: ‘‘Location,’’ ‘‘No. of Inspection,’’ 
“Owner,”’ “‘Occupant,’’ ‘‘Character,’’ ‘‘Condition,”’ ‘‘Re- 
ported by,’’ ‘‘Date Reported,’’ ‘‘Date Notified to Abate,’’ 
“Notice Served ne “Abatement Accomplished,’’ 
“Abatement Reported By,’’ ‘‘Date of Legal Proceedings,’ 
‘Particulars of Legal Proceedings,’’ ‘‘Remarks.”’ 
SAMPLE REPORT SLIP, SANITARY INSPECTION 

BALTIMORE WATER SUPPLY. 
(Original measures about 5 x 7 ins.) 


(COPY.) 
(B.) Baltimore, Jan. 23, 1901. 
Arrived White Hall. Time, 11:36. 
Left do. Time, 2:07. Mileage, 54. 


Location of Property—Left, on Little Gunpowder; right, 
on N. C. Ry., at White Hall. 

Owner—Samuel Black. 

Occupant—Do. P. O., White Hall. 

Condition—Bad. House drainage (kitchen, closet and 
bath) to stream flowing into Little Gunpowder. 

“‘A’’ report bad. 

Examined and surveyed. 
Returned Baltimore. Time, 3:12. 
(Signed.) C. Louis Cross, Inspector. 
The inspectors also have with them printed copies of 
the general laws of the State and State Board of Health 
regulations for the Baltimore supply, like the enclosed 
(reprinted below.—Ed.). The first step in attempting to 
secure abatements is for the inspector to present the 
owner of the property causing the pollution with one of 
each of these slips, explain what improvements we would 
like to have made, and try by persuasion to get the owner 

to make the improvement. 

Formerly the blank notice, on the back of which are 
the state laws with relation to pollution, was filled out 
and served on the property owner. In no case, however, 
where this notice was served and where the abatement 
was not made within 15 days was any prosecution at- 
tempted. This weakened the force of the notice, and 
consequently the city’s position in attempting to secure 
abatements. These notices are not now filled out and 
served until all argument and persuasion has failed and 
we have all data prepared to take up legal proceedings 
against the property owner. 

Our first general inspection, covering the whole water- 
shed, showed about 1,600 properties so situated as to 
permit of drainage reaching some stream. Of these about 
310 were put down as nuisance cases. Of these 310 
nuisance cases about 80 abatements were secured by the 
inspectors by argument and persuasion; some of these 
only after repeated visits. 

In each case of pollution where this method fails to 
secure an abatement a survey of the property is made, 
detail plans are prepared showing the exact condition 
on the property and what we suggest for improvement, 


*The notice simply declared the existence of a nu!- 
sance, and stated that a prosecution would follow it if it 
was not abated in 15 days.—Ed. 


and the matter is taken up by direct communication from 
the chief engineer’s office. In order to facilitate this 
work, designs were prepared showing an arrangement 
for house drains, barn yards, hog pens and privies which 
would abate the nuisance in the most economically ef 
fective manner, as shown on the large blue print en 
closed (reproduced herewith.-Ed.) Also a standard form 
of property plat and letter of notification was adopted. A 
copy of this letter, one of each of these drawings and 
copies of the State laws and State Board of Health regu 
lations are sent to the property owner. This method has 
also accomplished some abatements 

In all cases where the above methods fail to secure an 
abatement we propose to enter suit against the owner of 
the property through the city law department. Data is 
now ready for the first of such suits, comprising analysis 
of the water in the stream immediately at the point of 


discharge of the drain, taken when the drain was actually 
discharging, copies of all inspection reports and corre- 
spondence relating to the case, and a plan of the prop 
erty, showing the actual conditions existing. 

There are three or four small settlements in our water- 
sheds ranging in population from a few hundred to about 
2,000. The properties in these places are not handled 


separately, but the settlement is dealt with as a whole 
We prepare for each settlement a complete sewerage sys- 
tem, which will effectually render the effluent harmless 
with the least possible expense. This plan is presented 
and explained to the town or county authorities. This 
has been done so recently, however, that it is not pos- 


sible at this time to state what the outcome will be. It is 
quite probable that the city may compromise with these 
settlements, offering to pay half the expense of these 


sewerage systems provided the town or county authorities 
will install them. 

In the fall of the year, when typhoid fever is prevalent, 
our inspectors are instructed to make every effort to get 
word promptly of each case in the watersheds. As soon 
as a case is located an immediate inspection of the prop- 
erty is made to determine if any local conditions are re- 
sponsible for the sickness, and to see that the excretion 
is properly disinfected and buried. 

Alfred M. Quick, Water Engineer. 

Baltimore, Md., Oct. 1, 1901. " 


(We reprint below the extract from the Mary- 
land statutes, and also the rules for the protection 
of the Baltimore water supply, as formulated by 
the State Board of Health.—Ed.) 


AN ACT TO PREVENT THE POLLUTION OF 
STREAMS, WELLS, SPRINGS AND OTHER 
SOURCES OF WATER SUPPLY IN THE STATE OF 
MARYLAND. 

(Chap. 6, Laws of 1886.) 

Art. 27, Sec. 277.*—If any person shail put, or cause to 
be placed, any dead animal, or part of the carcass of any 
dead animal, or any decayed or filthy animal or vegetable 
matter, into any stream, or the tributary of any stream, 
well, spring, reservoir, pond or other source from which 
water or ice is drawn, taken or used for drinking or do- 
mestic purposes, or shall knowingly suffer any sewage, 
washings or other offensive matters from any privy, cess- 
pool, factory, trades’ establishment, slaughter house, tan- 
nery, or other place, over which he shall have control, to 
flow therein, or into any drain or pipe communicating 
therewith, whereby the water supply of any city, town, 
village, community or household, is fouled or rendered 
unfit for drinking and domestic purposes, he shall be 
guilty of a misdemeanor, and shall upon conviction 
thereof in a court of competent jurisdiction, be fined not 
more than two hundred dollars for every such offence; 
and after reasonable notice, not exceeding fifteen days, 
from the State Board of Health, or any local sanitary 
authority, to discontinue the act whereby such water 
supply is fouled, a further sum of not more than fifty 
dollars for every day during which the offence is con 
tinued. 

902. If any person shall wilfully pollute the water in 
any lake, dam, reservoir, line of conduit, water pipe, 
gate house, or other work constructed or used for supply- 
ing the city of Baltimore with water, by swimming, bath- 
ing or washing therein, or by washing, or causing to be 
washed therein, or so near thereto as to pollute the water 
therein, any clothes, the skin of any dead animal, or any 
impure, fetid or noxious animal or vegetable matter, or 
shall throw or cause to be thrown therein, or so near 
thereto as to pollute the water therein, any impure, fetid 
or noxious animal or vegetable matter, the person so 
offending shall forfeit and pay a sum not less than five 
nor more than fifty dollars for each offence. 

903. If any person shall erect, or cause to be erected, 
any privy, hog pen, bleaching or dyeing establishment, 
or other thing, over any lake, dam, reservoir, line of 
conduit, water pipe, gate house or other work constructed 
or used for supplying the city of Baltimore with water, 
or so near thereto as to pollute or discolor the water 
therein, the person so offending shall forfeit and pay a 
sum not exceeding fifty dollars, and the further sum of 
ten dollars for each and every day the same shall remain 
after notice to remove same shall have been given. 
RULES OF THE STATE BOARD OF HEALTH IN 


*Code of Public General Laws. 


| 
2 
| 
; | 
= 
a 
| 


; At a meeting of the State Board of Health held on June pipe of the Baltimore city water-works. 4 maintained, that the manure or leaching 
20, tr, at the office of the board, the following rules ani Ill. The owner or occupant of prem'ses having privies wash into any spring, stream, water-cours 
regula ions for the protection of the public potable wate with such receptacles shal] cause the contents to be re- or ditch from which water, when running 
| supply of the city of Baltimore were made, ordained and moved and the receptacle to be cleaned as often as it is ally into the water supply of the city of B, 
' established, pursuant to Chap. 6 of the Laws of ISS6 necessary to keep the privy in such sanitary condition ANIMAL AND VEGETABLE MATTE 
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REFERENCE TO THE POLLUTION OF THE PUB- 
LIC WATER SUPPLY OF THE CITY OF BALTI- 
MORE 


(Art. 27, See. 277, Code of Public General Laws), en- 
titled “‘An Act to prevent the pollution of streams, wells, 
springs and other sources of water supply;"’ and in ac- 
cordance with Sec. 5, Chap, 622, of the Laws of 1880, 
which clothes the State Board of Health: with authority to 
“make such rules and regulations respecting nuisances, 
sources of filth and causes of sickness as the said board 


of any spring, stream, water-course, ravine, canal or 
ditch, from which water, when running, flows eventually 
into any lake, pond, reservoir, water main or service 


that no pollution of the eoil shall occur; and the con- 
tents of such receptacies shall be disposed of in such a 
manner that they cannot be washed into any spring, 
stream, water-course, ravine, canal, ditch or well on the 
watershed draining into the water supply of the city of 
jaltimore, either over the surface or through the subsoil. 
IV. If, owing to the porous nature of the soil, the 


pen, hog or cow yard, hen house, hitch 
place for horses or cattle, or other pla 
manure accumulates, shal] be so const 


living or dead animal, bird, fowl! or dead { 
thereof, nor any filthy or impure matter, ; 
fruit, vegetable substances, leaves, saw- 
wastes, or any such matters, shall be 
placed within two hundred (200) feet of 
reservoir, spring, stream or water-cours: 
or furnishing any part of the water supply 


shail judge necessary for the protection of the public height and flow of the surface or subsoil] waters, the steep- Baltimore. re T 

health.” ness of the slopes, or other conditions of the locality, it MANUFACTURING WASTES.—IX. No wa , a t 
NUISANCES NEAR SPRINGS, STREAMS OR WATER- shall be the judgment of either the State or City Boart putrescible matters or polluted waters, from F 4 

COURSES.—I. No privy, or place for the deposit or stor- of Health, that the excremental matter from any privy house, creamery, wine or beer vaults, cider . 3 t 


age of human excreta, shall be constructed, located or 
maintained within one hundred (100) feet of any lake, 
pond or reservoir used in connection with the water sup- 
ply of the city of Baltimore, or within fifty (50) feet of 
the precipitous bank of any spring, stream, water-course 
or ravine, the water from which, when running, flows 
eventually into such lakes, ponds or reservoirs, or into 
any water main or service pipe of the Baltimore city 
water-works; and no privy vault, pit or cesspool, or non- 
transportable receptacle of any kind for the reception or 
storage of human excreta shall be constructed, located or 


or drain may be washed on the surface or through the 
so.l into said lakes, ponds or reservoirs, or into any 
spring, stream or water-courses tributary to them; then, 
upon due notice to the owner or occupant of the premises 
from which such discharge comes, the aforesaid distances 
shall be increased respectively to such other limits as 
shall appear necessary to the State Board of Health. 
HOUSE-SLOPS, WASTE WATER AND OTHER SEW- 
AGE.—V. No sewage, sink-wastes, house-slops, bath- 
water, or water in which clothes have been washed or 
rinsed, nor any other polluted water shall be discharged 


leries, breweries, tanneries, saw mills, or ot) 
tories, shall be thrown into any lake, po 
spring, stream, water-course, ravine, canal o 
which water, when running, flows into th: 
of the said city. 

WASHING ANIMALS, BATHING, ETC.— x 
or other animal shall be washed in the city 
nor in any influent stream within thre« 
reservoirs; nor shall any diseased anima! | 
any spring, stream or water-course tribut 
reservoirs. No person shall bathe, swim or 
reservoirs, nor in any influent stream within | 


(100) yards of said reservoirs. 
ES 
| 4 
¥ x 
Section of Drain. Catch Basin Cover. 
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Sectional Plan. 
Pian. 
Details of Catch Basin Details of Privy. 
Details of Cesspoct. for Barnyards, Hog Pens, Etc. 3 
STANDARD DESIGNS FOR CESSPOOLS, PRIVIES AND CATCHBASINS IN THE DRAINAGE AREA OF THE BALTIMORE WATER SUPPLY. 3 
: Alfred M. Quick, Assoc. M. Am. Soc. C. E., Water Engineer. q 
Note.—-Sewage carried from house to cesspool through 1 4-in. vitrified tile drain. Overflow pipe from cesspool shall be 4-in. porous tile drain laid with a gradual fal! o! bd 
l-in. in 40 ft., with %-in. open joints. Overflow pipe from -eespool shall be run through a ditch filled with sand and gravel, of the dimensions shown. Overflow shall corsis: 3 
of a cast-iron T, built in wall of cesspool at the depth ncicated; and porovs tile drain shall connect with same and continue through ditch. A 3-in. cast-iron 4-in. ben q 
shall be built in wall of catchbasin and a 3-in. porous tile drain to connect with same and run through ditch. Overflow pipes placed in ditches as shown here, and packei 2 
around with sand and gravel Ditches to run from cess>col to stream. Pipe to stop within 50 ft. of s‘ream. 5 
maintained within three hundred (300) feet of any lake, or thrown into any spring, stream, water-course, ravine, GRAVE YARDS AND CEMETERIES.—XI. No 3 
pond or reservoir used for the storage of potable water canal or ditch from which water, when = running, ment shall be made in any grave yard, cemetery or : 
for the city of Baltimore, or within two hundred (200) flows eventually into the water supply of the place on those portions of the watershed of Jones’s F : 
feet of the precipitous bank of any spring, stream or said city; nor shall any such polluted waters be Roland Run and the Gunpowder River now used for th 4 
water-course, tributary to said lakes, ponds or reservoirs. thrown upon the ground or allowed to pass into water supply of the city of Baltimore, within one t! 2 
Il. Every privy, or place for the deposit of human the soil where they may pollute the water sup- sar#i (1,000) feet, horizontal measurement, of the }i ¢! 3 
excreta, which is constructed, located or maintained be- ply of the city. Neither clothing, animals, nor any- water mark in any lake, pond or reservoir, or w! 4 
tween the aforesaid limits of one hundred (100) feet and thing which pollutes water shall be washed in any spring, seven hundred (700) feet, horizontal measurement, of ¢ 
three hundred (300) feet of any lake, pond or reservoir, stream or water-course which eventually flows into the high water mark or precipitous bank of any sp! 4 
or within the limits of fifty (50) feet and two hundred = sa‘d water supply, nor shall any bathing or swimming stream, water-course, ravine or drain tributary to : 
(200) feet of the precipitous bank of any spring, stream pool be constructed, located or maintained on the line of water supply of the city of Baltimore; and this dist g 
or water-course tributary to such lakes, ponds or reser- or in connection with such springs, streams or water- may be extended, when deemed justifiable, by the & 4 
voirs, and from which the said excreta are not at once courses, unless in the judgment of the State Board of Board of Health, or by the local sanitary authoriti: z 
removed automatically, by means of suitable water-tight Health the waste liquids polluted with putrescible or Baltimore city. 3 
pipes or conduits to some proper place of ultimate dis- deleterious organic matters from any of the operations MANAGEMENT OF THE RESERVOIRS.—XII. Se: 
posal to be approved by the State Board of Health, shall above indicated shall be sufficiently pur‘fied by filtration Said reservoirs shall not be unnecessarily drawn ( 
: be arranged in such manner that the solid excreta shall or otherwise to render them innocuous. during the warm weather, but shall be kept as deep 
’ be received and temporarily maintained in suitable ves- GARBAGE AND REFUSE.—VI. No garbage or refuse as nearly at a uniform level as practicable, to pre\: 
’ sels or receptacles, which shall at all times be main-_ shal] be thrown into any lake, pond or reservoir con- the pollution of the water with dead organic matter. E: 
5 tained in an absolutely water-tight condition and which nected with the city water-works, nor into any spring, Sec. 2. No public filter or screen shall be used w' q 
i will admit of convenient removal to some place of ulti- stream, water-course, ete., tributary tO the water supply in a filthy condition and liable to pollute the water in ¢ q 
mate disposal, the liquid parts to be so purified by filtra- of the city; nor shall any such substances be placed where city mains; and no filter or screen shall be used at : 
; tion or otherwise as to afford, in the judgment of the they may be washed into said water supply. head of the main which cagnot be constantly exami: 7 
State Board of Health, ample security against pollution ANIMAL MANURES.—VII. No stable, barn-yard, pig and cleaned. F 
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é The Fairhaveo Water Tank Failure. 


-eading the account of the “Failure of the Ele- 
ey Tank at Fairhaven, Mass.,”’ in your issue of 
am particularly struck with one defect in its 
which is not mentioned. 
+o the conical form of the bottom, which is nov 
»rium form for which the metal is subject to 
equal intensity. 
count indicates that ‘‘the failure was primarily 
upture in the bottom of the tank at the junction 
che spherical-shaped plate and the inner-ring 
enected to it.” That is just the place where the 
-ould theoretically first occur in a conical bottom. 
1 r fractures appear to have been caused more 
g after the fracture started than by pure tension. 
» are other tanks in existence with conical bot- 
» same kind of failure may happen in them, un- 
»ottoms are better proportioned than was the case 
nk at Fairhaven. 
york, Dec. 2, 1901. 


r am very much interested and concerned over the 
-. of the elevated tank with conical bottom, illus- 
and described in your issue of Nov. 21. 

; have designed and had similar structures built since 
1s » Canada, and hold the Canadian Patent No. 42,253, 
.oi so far have had no signs of trouble, although my 
«cave not exceeded 20 to 25 ft. diameter x 40 ft. high, 
ali with the flat annular plate, which rests on the sub- 
<tructure and connects the shell with the conical bottom. 

in my designs I have invariably preferred and adopted 
the flanging of the flat bottom plate upward and riveting 
same to the shell as in Fig. 1. 

Most of the structures for supporting the tanks in my 
designs have been masonry, although not all. 

i have always felt that it was most important to have 
the inner part of the flat annular base plate strongly sup- 
ported to withstand the resultant of strains downward 
and outward. 

Any weakness at this point of support would undoubt- 
edly cause yielding, tearing and finally bursting. 

I should like very much to see this subject thoroughly 
investigated and a correct analysis made as to the strains 
existing at all points, with a view to determine what 
really is the safe and proper construction for such a de- 
sign which will be at the same time simple and eco- 
nomical. 


Fig. 1. Tank to Rest on Fig. 2. Proposed 
Masonry Tower. Form of Joint. 
Detail of Joint Between Curved Bottom and Cylin- 
drical Sides of Elevated Tank. 


I am inclined to think that the failure of the Fairhaven 
tank was caused partly by the tearing at the junction of 
the flat plate and the conical plate, due to a lack of proper 
support, the result likely of the circular girders slipping 
and being forced outward, as there does not appear to 
have been any rigid connection to the girder to keep 
them in place underneath the flat bottom portion and close 
up to where the conical plating begins. 

I feel sure that the defect in design and whole trouble 
is just at this point, and that the problem can easily be 
solved by some simple change in the detail; for example, 
by carrying up the conical bottom and attaching it direct 
to the shell, still preserving the present simple feature of 
flat annular base plate as in Fig. 2. Still allowing water 
to exert its pressure and weight on flat plating. Shall 
be glad to see this subject investigated and determined. 

Yours faithfully, John Galt. 

Toronto, Ont., Nov. 25, 1901. 

(There is no doubt at all that the manner in 
which the bottom and sides of the Fairhaven 
tank were connected is subject to criticism, and 
that the plan now generally adopted of bringing 
the bottom right up and riveting it directly to the 
sides of the tank is a preferable design. It is 
also well established that there was leakage at 
this joint in the Fairhaven tank. Others who 
have examined the tank, as well as our corre- 
spondent, therefore, have concluded that this joint 
was the initial péint of failure. Notwithstanding 
all this, we are still of the opinion that the first 
break occurred at the joint between the central 
curved plate of the bottom and the inner ring of 
plates to which it was riveted. A break at this 
point would let a jet of water fall to the bottom 
of the tower, which might well erode just such a 
hole near the center of the pavement as now ex- 


ists there, before the whole mass of water was 
discharged and the tower fell. If the initial break 
had been at the joint between the bottom and 
the side, however, as our correspondent supposes, 
this seam -would almost certainly have ripped 
around far enough to let the whole bottom of the 
tank and the water on top of it fall almost in- 
stantly. This, however, does not agree with the 
evidence, which is to the effect that the break 
was not instantaneous, but a small stream came 
down for a few seconds before the final break- 
up occurred. Further, even if we suppose the 
initial break to have been at the joint between 
bottom and sides, and to have opened slowly at 
first, such a break would throw a sheet of water 
to one side, and could not have sent a jet down to 
the center of the pavement below to erode the 
hole shown in Fig. 4 of our issue of Nov. 21. 

Concerning the connec- 
tion between the bottom 
and the sides of the tank, 
suggested by Mr, Galt in 
his Fig. 2, we may note 
that a somewhat simpler 
construction for this con- 
nection has been sent us 
by a correspondent expe- 
rienced in this class of 
work and is shown in Fig. 
3. We shall be pleased to hear from still others 
who have had experience with tanks having other 
types of joints as to what they have found re- 
garding ease of erection, troubles with leakage 
and facility of calking in the different designs 
employed.—Ed.) 


Fig. 3. Another 
Form of Joint. 


Sir: I have been very much interested in the account 
of the Fairhaven water tank failure published in your is- 
sue of November 21. I desire to call your attention to 
some features of the original design and of the modifica- 
tions of that design made during construction which were 
not mentioned in your account of the failure, and which 
it seems to me, whether they did or did not actually cause 
the failure, may readily have done so. In what I shall 
say I do not desire to be put in the position of in any way 
criticizing the engineer who prepared the original de- 
signs. The Fairhaven water tower was a pioneer struc- 
ture of its kind. In most engineering designs some 
features cannot be calculated and must be designed in ac- 
cordance with the results of experience. In the case of 
the Fairhaven tower experience to point out features re- 
quiring special attention in the design was lacking. Again, 
very serious changes (see Engineering News, Noy. 21, 
1901), from the original design were made in the con- 
sruction of the tower, and I consider that these addea 
greatly to the danger of failure. The engineer who de- 
signed the structure cannot be held responsible for its 
failure in my opinion. 

In Fig. 1, I have reproduced your sketch (with some aa- 
ditions) showing the 
methods of support- 
ing the tank at the 
tops of the posts. 
Owing to the posts 
having a batter, the 
post thrust against 
9 the bottom of the cir- 

* cular girder will have 
Qs, an inward horizonta! 
radial component. 
From the original de- 
_ scription of the tower 
PI. published in Engt- 
neering News of Sept. 
5, 1895, I judge that 
the batter wag about 
1 to 8. With the tank 
full the horizontal ra- 
dial component woull, 
therefore, be about 
36,000 Ibs., as indi- 
eated in Fig. 1. No 
special provision ap- 
Big” pears to have been 
= made in the design to 
! take care of these 
radial pressures, ex- 
{ One News cept as the lower 
2 flange of the circula> 

girder may be capa- 

ble of withstanding 
them. In all designs for water towers these forces 
should be provided for, and usually are provided 
for by the use of a circular girder with its 
web horizontal. The company which builds more such 
structures than any other in the country uses solid plate 
webs. The writer is acustomed to use a web system for 
this circular girder composed of angles. Usually this 
girder is utilized to form the floor of the balcony, which 


Circular Girder, 
3 deep. 


Fig. 


I consider a very important feature of water tower de- 
signs, as it enables convenient and careful inspection to 
be made of the portion of the tank which is most Hable 
to failure; namely, the junction of the tank with the sup- 
porting posts. In the case of the Fairhaven tank, If we 
consider the horizontal radial components of the post 
thrusts to be carried only by the lower flange of the cir- 
cular girder, and if this lower flange had been made con- 
tinuous pasf the posts, a bending moment of 331,000 inch- 
pounds and a thrust in the line of the flange of 67,000 Ibs. 
would resujt immediately over each post. Counting the 
lower flange as composed of two 3% x 34% x \%-In. angles, 
and one 8x \-in. cover plate (see Eng. News, Sept. 5, 
1895), and also counting in 3% ins. of the %-in. web plate 
of the circular girder, tne resulting stress on the outer 
fiber would be 38,400 lbs. compression at the post connec- 
tion. As built, the the lower flange seems not to have 
been continuous, and this bending moment would have to 
be carried by the rivets of the connection between the 
segments of the circular girder with each other and with 
the top of the posts. No data of the connection have been 
published which would enable the resulting stresses upon 
the rivets to be computed, but under any reasonabie as- 
sumption it seems probable that they must have all along 
been stressed nearly to the breaking point whenever the 
tank was entirely full of water. 

As the formulas for the computation of the stresses 
given above are not widely published, the writer here 
gives them, crediting them to two students of the Civil 
Engineering Department of Cornell University (Transac- 
tions of the Association of Civil Engineers of Cornell Unt- 
versity, 1896). 

At any point A In the circular hoop shown In Fig. 2 let 
the bending moment from the pair of radial forces, P, be 
called M, the thrust T and the shear J. Then, 


‘sin P 1 P P 
M = Pr (— - —); T 
2 n 


sin cos P. 

In addition to the above critical stresses in the circular 
girder, it should be observed that if this girder fulfile 
the purpose for which it was 

intended, that of  trans-, 

P ferring the weight of the 

tank to the posts, {t will be 

subjected to a large bend- 

A ing moment immediately 
over the posts, of such na- 
ture as to cause tension in 
the upper flange and com- 
pression in the lower flange. 
This compression in_ the 
lower flange has to be 
added to the stresses al- 
ready given, and in addi- 
tion it should be noted that 
each segment of the circu- 
lar girder would have 4a 


P tendency to rotate inwards 

at the top of the post con- 
: nection owing to the fact 
Fig. 2. that it is not straight be- 


tween posts. Certainly the 
circular girder should have been made confinuous as pro- 
vided for in the original plans, and the fact that it was 
built in segments renders the upper flange incapable of 
carrying the tension over the posts, and this tension, so 
far as the friction from the heavy load can do this, would 
be transferred to the flanged portion of the conical bot- 
tom, tending to disrupt it along a radial line. 

The writer does not consider it necessary or even desir- 
able.to use a circular girder under the sides of the tank. 
There is no way of preventing the tank itself from acting 
as a girder to carry the loads to the posts if we desired, 
and the writer considers that it ought to be strengthened 
sufficiently to enable it to do this with safety. The writer 
would not put any manhole in the lower ring of plates of 
the tank. 

In the case of the Fairhaven tank, the lowest side ring 
of plates appears to have been made of just about the 
thickness that good practice would require for a stand- 
pipe of diameter and height equal to the tank above this 
point. Now, the conical bottom at its junction with the 
sides of the tank is subjected to bursting stresses greater 


1 
than those in the sides of the tank in the ratio ; % 
sin 
Where @ is the angle which an element of the cone makes 
with a horizontal line. I am unable to tell exactly what 
@ was in the case of the Fairhaven tank from any pub- 
lished data, but presume that it was in the neighborhood 
of 45°. If @ equals 45°, the upper ring of plates in the 
conical bottom was over-stressed about 40% beyond what 
good practice would indicate as reliable. In addition 
comes the stress over each post due to the fact that the 
circular girder was made in segments instead of contin- 
uous. 

Under the circumstances indicated above the writer does 
not consider the failure of the tank a matter for surprise. 
It may readily have happened that the lower flange of the 
circular girder, after having been repeatedly stressed de- 
yond the elastic limit, may have bent inward at some 
post. The result would be a redistribution of the stress 
which would be pretty sure to tear the tank at its weak- 
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est point, which in this case was the conical bottom. The 
first indication of failure visible from the ground would 
be a stream of water escaping from this tear which would 
be followed by the immediate collapse of the structure. 
The writer considers this the most probable way in which 
the failure occurred, but if for some unknown reason the 
bottom disrupted first, the fact that the circular girder 
was in unstable equilibrium, so to speak, would lead to 
the immediate collapse of the structure. The writer con- 


height of 5 ft. It represents the striking energy of a ton 
weight falling a distance of about 10 miles, without mak- 
ing any allowance for the resistance of the air. 

There are three high-explosive projectiles used in the 
12-in. gun. The first, known as the armor-piercing shot 
(Fig. 1), is of a strength adapting it to prrforate 12 ins. 
of the best armor. This projectile carries a bursting 
charge of 25 Ibs. of Maximite, or 20 Ibs. of explosive ‘*‘D.”’ 
The second is known as the armor-piercing shell, and it is 


The explosion, occurring at this instant, 

with that of projection from the gun, and 
onward through the plate, regardless of ; 
and dispersion of the rest of the projer:i|; 
ged hole through the armor, while the bis 
sion follows up the shell fragments and 
the plate, hurling them forward with trey 
to demolish the cofferdam backing and ey. ; 
path. 


siders that the lessons to be drawn from the failure are of such strength as to enable it to perforate modern armor 7 The Gathmann shell is not a representat pe 
that in the design of elevated steel tanks: ins. in thickness (see Fig. 2). This shellcarries a bursting aerial torpedo, while the torpedo shell of t}, n 
1. A larger factor of safety should be uSed for the charge of 70 to 72 lbs. of Maximite, or SS to 60 Ibs. of a true aerial torpedo, and a torpedo shv} id 
curved bottom than for the vertical s'des of the tank. explosive “‘D."’ The third is what is known as the tor- for the 18-in. gun which will make it the and 
2. The lower portions of the vertical sides of the tank pedo shell, and also as the mortar shell (Fig. 3), which and the most practical piece of ordnan:. was 
nn is capable of penetrating about 4 ins. of the best armor. ever made. To accomplish such a result Ma! 
gen es rer ren " This adapts it to enter through the sides of protected essary for the ordnance department to mak . cent 
3. The junction of the bottom and sides of the tank cruisers and the deck armor of battleships before explod- service shell for this gun and use in the; wat 
Su ing. This shell carries 144 Ibs. cf Maximite, or 115 Ibs. service high explosives and the regular Tt 
girder extending entirely around the tank and having its of explosive “‘D.’’ All these projectiles are armed with a combination which has produced such wo; one 
web system horizontal. the regular service detonation fuze. during the last year and a half at the Sand oo 
Now let us suppose that we make a projectile for the ing Grounds, finaily scoring such a victory 
Sout tupertant part of che structure. 18-in. gun on the same pattern as the armor-piercing shel! in competition with the Gathmann shell wi a! 
The writer will add that it is very important that the used in the 12-in. gun, which carries 70 Ibs. of Maximite. Deen Sr re 
“ Such a projectile would carry a bursting charge of 300 Ibs. The failure of the Gathmann shell is tail 
loads should bear centrally on the posts, or that the against aerial torpedoes of the proper sort. w! mit 
stresses due to eccentricity of loading should be amply success of the 12-in, high-explosive projectii. g we 
provided for. Yours very truly, veritable aerial torpedoes, is the strongest sit 
r A. Marston, ment in favor of a torpedo gun of a larger , T! 
Civil Engineering Department, Iowa State College, weight than the ordinary gun, and similar * 
Ames, Ia., Nov. 25, 1901. 18-in, gun. was 
+ There is no excuse for an aerial torpedo o: x : T 
sive shell with a collapsible point and adap: ’ one 
The Recent Gathmana Gun Test. only on the exterior of armorplate, for far su; cf ee 4 ver 
Sir: In your issue of Nov. 21 you have spoken of the are produced on armor when shells are mad . ye 
failure of the Gathmann guncotton shell in the recent armor-piercing, and such shells have the ad: id 5 "a 
tests of the same at Sandy Hook, under a head which a ssgzZxz-=—0—-HA-- a that they will penetrate light armored Pr 
implies that it was the 18-in, torpedo gun from which the /2-4NGH ARMOR PIERCING SHELL. deep*into earthworks before exploding. pe 
shell was fired that failed, instead of the shell itself. I la iat Hud alu 
have observed also that most of the press notices of these 
tests speak of them as the failure of the Gathmann tor- oaesters wry ee Sea ae 891 Sterling Place, Brooklyn, N.Y., Dec. 2, 1 ing 
pedo gun, so-called The gun did not fail. On the con- (144 LBS. MAXIMITE Fee ‘ail 
trary, this big 1S-in. gun may be considered a decided Notes and Queries. RE 
Although this gun was built under a Congressional ap- SNELL. for a formu! 1k 
propriation secured for the purpose of making the tests The ingredients used are glue or gelatine d 
of the Gathmann guncotton shell which have just been — I 
concluded, still the gun itself embraces no patentable SS S wre the the prope 
novelty; neither was Mr. Gathmann the first to propose ae YES : mien inating ycerine is — to the mixture : 
such a weapon for the purpose of throwing large masses 
of high explosives for the destruction of war vessels and 300 LBS. MAXIMITE.° —— = 
fortifications. In 1893 the writer proposed a gun of this s ey Trey REMOVAL OF BACTERIA AND COLOR FROM WATER BY sp 
type, for the purpose of throwing high-explosive projec- MECHANICAL FILTRATION AT EAST PROVIDENCE, R. | 
tiles of similar construction to the semi-armor-piercing S QQ 
high-explosive shells now used by the United States Army — By Edmund B. Weston, M. Am. Soc. ©. &.. M h 
in the 12-in. gun, which have scored such wonderful suc- PROPOSED 18-INCH TORPEDO SHELL. Inst. C. E.* 
cess. Such projectiles used in this 18-in. gun, instead of Sections of Large Caliber Projectiles with Explosive In your issue-of July 13, 1899, you published ¢! se 
the thin-pointed non-armor-piercing guneotton shell of Charges. of a 110 days’ initial test of a mechanical filte: iD 
Gathmann, would render it a terribly destructive weapon. unde y directi j ri . , fo 
it was Mr. Gathmann’s idea that the heavily armored of Maximite, and would weigh, loaded, about 2,000 Ibs. st of 
belt of a battleship could be crushed in by the sheer force (See Fig. 4.) This projectile would pass completely your readers to learn what the efficiency ™ ‘ f in 
of the blast of guncotton exploded upon its surface without through any armorplate of protected cruisers and the deck has been during the last 20 months, based upon t! 1 
ore atever. ¢ desi P armor of battleships, to explode inside. In the bombard- 
any penetration whatever, and he therefore designed a , s : obtained with samples of water collected onc: w 
shell very thin at the point, in order to carry the maxi- ™ent of fortifications, it would penetrate deep into earth- 4 analyzed under the direction of the Secretary r 
mum amount of explosive in the forward end. It was works before explosion took place, thereby producing the State Board of Health of Rhode Island i : 
his aim that the long, thin projectile, with its column of maximum effect. Employed in the bombardment of During the initial test, from March 10 to Aug. 2. 18% 
explosive, on striking armorplate should mushroom upon Cities, such a projectile would be very destructive. Thrown the average removal of hestenity tieien tie thas an 8 
it. and when shortened in this way a foot or so, the ex- from a sea-coast gun, and striking in the water beside a in of sulph fal . ae 
war vessel, this shell would constitute a veritable subma- Of sulphate of alumina per gallon (containin« 
plosive charge should bear upon an area of the plate : z ; 3 . 22% of alumina, Al,Os) was used, was 99.2%. The av: P 
greater than the cross-sectional area of the projectile, at rine mine, and would doubtless be sufficient to sink the age removal of poe durin the initial test in IN) was 0 
»molis slate and its ickness, is shell would probably explode while in the 
act of passing through with a reeult (except on a vastly Title are Included herewith ving ia, deal. | 
This was not in any sense a competitive trial of gun larger scale) like that which the 12-in. shell carrying 70 1900, to November, 1901. inclusive. ’ t 
against gun, but a competitive trial of armor-piercing and Ibs. of Maximite has shown itself capable of producing , i ; _ 2 ; 
semi-armor-piercing projectiles charged with the most upon armorplate of such thickness. When such a shell *86 Weybosset St., Providence, a * ’ 
powerful explosives known to science and adapted to ex- strikes armorplate of a thickness greater than it is adapted 
plode after entering the target, against a shell having a ‘® Penetrate, it explodes in entering the plate, and when read by Mr. Weston before the American Socict; ¥. \\ i 
thin collapsible point without any power of penetration the point is in the act of displacing the metal in its path. Engineer.—Ed. RS | 
whatever, charged with wet guncotton, an explosive of — ———— ee 
far inferior power, and adapted to explode merely on the Removal of Bacteria and Color from Water by Mechanical Filtration at East Providence, R. I. ; 4 
surface of the plate. The trial was, in anutshell, one ot Bacteria per cu. Cm. ns 
interior explosion versus exterior explosion. Date. Te raw In filtered Per cent. 
In order therefore to correctly judge of the practicability : water water. reduction. water. water. reduction. pers: g 
of the big 18-im. gun used in these tests, it will be neces- 0.05 90 
sary to compare it with the 12-in. gun under like con- 62 94.51 94 
ditions, both guns firing the same type of projectile and yon = 
the same explosive. A BED. 05 ¢ 
The 12-in. gun weighs 52 tons, while the weight of the oe 
18-in. gun is 59 tons. There is, therefore, but little November 7 ...... 553 3 99.46 42 06 86 1.0 
difference in weight and the cost of the one is about the tne $8 
same as.the cost of the other. An admissible chamber February ee SS ea 1178 4 99.66 43 05 88 10 
pressure for the 12-in. gun is from 35,000 to 37,000 Ibs. 235 99.43 05 91 1.6 
per sq. in., which throws a projectile weighing 1,000 Ibs. 673 Lost. or -60 -10 83 140 a 
at a velocity of 2,300 ft. per second, representing a muzzle 
; energy of about 36,000 to 37,000 ft.-tons. An admissible 312 2 99.36 ae: -. ee 
| chamber pressure for the 18-in. gun is from 20,000 to aon a oa -66 05 * 92 1.0 
22,000 sq. in., which will throw a projectile \ 146 1 99 32 "00 100 i6 
weighing 2,000 tbs., or one ton (twice the weight of the September .......... 192 2 98.96 O01 97 1.0 
12-in. projectile), at a velocity of 2,100 ft. per s cond, rep- 2 1 36 04 89 
resenting a muzzle energy of from 51,000 to 52,000 ft.- 00.00 05 88 1.0 
2-in. as due to e er or collection of samples an wor was collect a on 
8 expressed in terms of the platinum-cobalt standard. ; 4 
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» in the tables that, the bacterial results of 
uly 3, 1901, were unusually low, although 
of color was above the normal, and addi- 
3 we re collected in each of these months an¢ 
- determined as shown in the bacteriolcgi- 


ois 1, months, from August, 1900, to November, 
while one grain of sulphate of alumina 
used (which was about the same grade as 
eae ve), the average bacterial reduction, in- 
; ‘its of June 5 and July 3, 1901, was 99.23%, 
7 the results of June 5 and July 3, 1901, it 
During this period, with the exception of 
the average number of bacteria per eubic 
the raw water was 709, and in the filtered 


removal of color during the 16 months that 
sulphate of alumina per gallon was used was 

from 83 to 100%. 

four months from April to July, 1900, % of 
ulphate of alumina per gallon was used, and 

bacterial reduction was 95.26%. For ob- 
best results, % of a grain of sulphate of alu- 

considered sufficient, and therefore as small 

s &% of a grain per gallon has not been used 
1900. 

T ee removal of color for the four months that 
% of . of sulphate of alumina per gallon was used 
-anging from 76 to 91%. 

The entages of reduction mentioned above, while 
¢ sulphate of alumina per gallon was used, are 
ictory, especially the bacteriological results, as 
the av ee number of bacteria in the raw water (leaving 
te 1901) was only slightly above 700. 

Als e bacteriological results from another point of 
view are of a high order, as the average number of bac- 
teria he filtered water, while one grain of sulphate of 
alumina per gallon was used, did not exceed 24, and leav- 
ing out Mareh, 1901, the average number was only 10. 


REPORT OF THE COMMITTEE OF THE NEW ENGLAND 
WATER-WORKS ASSOCIATION ON STANDARD SPEC- 
IFICATIONS FOR CAST-IRON PIPE.* 


In its consideration of this subject your committee has 
assumed that it was your intention that its study should 
cover the design of cast-iron pipe and special castings, as 
well as the methods of their manufacture, and that its 
recommendations should include drawings of the pipes and 
special castings, tables of dimensions, and a list ot 
weights for the different diameters and classes, in addition 
to specifications of the processes of manufacture and the 
character of the pipes when completed. 

The committee has conceived its duty to be not the rec- 
ommendation of new processes, radical changes in exist- 
ing specifications, nor even an unvarying list of weights 
for different heads or pressures, but rather a codification 
of the best present practice in design and manufacture 
in such form that, if used as a standard, pipe can be fur- 
nished by the manufacturers and procured by purchasers 
with more certainty and satisfaction than can be done 
at present, even with the most perfect individual specifica- 
tions, and at the same time to be sufficiently elastic to 
allow, with a minimum of trouble, the incorporation wt 
spe ial ideas in an order for pipes. 

lt ‘s believed that standard specifications to obtain 
general acceptance must allow for the personal equation 
of the user, While the many difficulties attending the 
present individualistic methods are well known, the com- 
mittee recognizes the futility of the adoption of a standara, 
which, although securing un‘formity, too closely limits 
indiv.dual freedom of practice. 

The specifications recommended will not be wholly sat- 
isfactory to those who hope for an instrument which will 
of itself, without further thought or study, automatically 
regulate the whole business of securing suitable pipe for 
use under all conditions. The committee believes, how- 
ever, that it is practicable to arrange standards in such a 
tanner that no one adopting them will be obliged to de 
pail widely from his own practice, while at the same 
ine many of the difficulties now attending the purchase 
ise of cast-iron pipes will be avo‘ded. 


SOME OF THE DIFFICULTIES OF PRESENT 


PRACTICE. 
FORM AND DIMENSIONS OF PIPES AND CAST- 
!\Gs.—The variation in form and dimensions of pipes and 


ngs from different foundries, and even in different 
‘rom the same foundry, causes much trouble and ex- 
in pipe laying. Special castings are the most 
‘esome in this respect, spigots often being too large 
ck to allow sufficient lead room in the bell of the 
even if they will enter at all without chipping the 
Different classes of pipe often cause trouble in the 
is report will be submitted to the association at its 
£ at Young’s Hotel, Boston, Mass., on Dec. 11 
and written discussions are desired. The latter 
ve sent to Mr. Chas. W. Sherman, Ashburton 
ei Boston, Mass. The membership of the committee 
‘s follows: Freeman C. Coffin, M. Am. Soc. C. E., 53 
_‘e Boston; F. F. Forbes, Superintendent Water- 
Bo ion Department, Metropolitan 


} 


same way, especially when the different thickness of sheli 
is secured by a change in the outside diameter. 

Unless drawings are furnished for special castings 
(which it is not always practicable to do, espec‘ally for 
small orders), one does not know the length or weight, or 
even if the castings will come with bell and spigots, or 
bells all around. Sometimes reducers are sent with bells 
on the large end and sometimes on the small end. The 
radii of bends can rarely be ascertained in advance. 

Even when drawings are furnished unless an inspector 
is at the works, the castings are quite as likely to come 
of some other pattern and weight (not usually lighter), 
when the alternatives are to use those sent or wait for 
others to be cast and delivered. 

On the other hand, it is clearly impossible for the 
manufacturer to keep a stock of pipe or specials on hand, 
when he cannot be sure that any two orders will have 
the same requirements, even in the simplest details. 

The entire lack of system in fixing the weights of pipes 
is the cause of much trouble and perplexity, the weight 
ecards of the different foundries agreeing no better than 
the tables of different engineers. The great variety in 
specifications not only causes trouble in the foundry, bur 
results to the purchaser of pipe not inspected at the 
works and of pipe in small lots or on quick orders, in the 
receipt of pipe which, although it may make fairly good 
work when laid, is nothing more nor less than a job lot ot 
different sorts and sizes, very difficult to lay. 

RECOMMENDATIONS. 

In an endeavor to simplify and unify the practice in the 
manufacture and use of cast-iron pipes and special cast- 
ings, your committee makes the following suggestions, 
which are embodied in the appended standard specifica 
ticns of cast-iron pipe, which it recommends to the asso- 
ciation for adoption. 

DESIGN. 


- LENGTH.—The standard length of the pipes shall be 12 
ft., exclusive of the bell or socket. 

DIAMETERS.—For sizes from 4 to 18 ins., inclusive, the 
inside diameter of pipes of a given nominal size shall 
be varied in accordance with the varying thickness usea 
for different pressures or conditions, and the outside 
diameter for all classes or weights shall be uniform. 
For sizes larger than 18 ins., there shall be three sizes 
for the outside diameter of each nominal diameter. 

It is feared that if one outside diameter were adoptea 
for all classes in the larger sizes of pipes, it would cause 
so much difficulty in connecting future pipe to that al- 
ready laid, and in making repairs, that it would be a 
serious obstacle to the adoption of the standard. It Is 
also believed that the use of more than one outside diame- 
ter will not cause so much trouble in the larger sizes as in 
the smaller ones. 

The committee has endeavored to suggest outside diame- 
ters for the several sizes of pipes that will conform as 
nearly as pessible in sizes in general use at the present 
time, and, also, those which will give the full interior 
diameter for the thickest pipe in common use. The out- 
side diameters proposed by the committee are given in 
Table No. 1 of the specifications. 

DEPTH AND JOINT ROOM OF BELLS.—There is un- 
Goubtedly considerable variation in present practice in the 
depth of bells. The committee is of the opinion that good 
results are secured with all depths used, and that an 
exact depth of bell is not an essential matter to any engi- 
neer. Therefore, as the use of a standard bell will do 
much to simplify the casting of pipe, it recommends the 
adoption of the list of depths given in Table No. 1. These 
depths are believed to conform very nearly to the average 
practice. 

Although the practice regarding variation ‘n joint room 
is not as great as in the depth of the bells, the committee 
was influenced by the same reasons to recommend a unl- 
form list of thickness, which is also found in Table No. 1. 

If Table No. 1 is adopted as the standard and adhered 
to, the result will be that every pipe and special casting 
under 20 ins. in diameter will fit every other pipe and 
casting of the same nominal size. 

THICKNESS AND W2ZIGHT OF PIPE.—In the classti- 
fication of cast-iron pipe for different pressures and con- 
dit‘ons is .o be found a more serious divergence of opinion 
and practice than in any other branch of the subject. The 
committee has not deemed it advisable to recommend the 
adoption of standard weights for stated pressures for the 
reason that the thickness or weight of the pipe to be used 
depends in many cases upon other conditions in addition 
to the static pressure. In pipes of the gmaller sizes the 
thickness required depends upon the strength needed to 
withstand handling and the strains due to the settlement 
of earth, and other causes, rather than upon the internal 
pressure. For this reason heavier pipes are required in 
city streets, where they are subjected to settlement from 
frequent excavations, than in country towns where they 
remain undisturbed. 

Other conditions besides the pressure must also be con- 
sidered in determining the thickness of the large sizes of 
pipe; for example, large pipes in public streets, where 
they may be subject to heavy loads, or in places where the 
depth of earth covering is great, should be made thicker 
than where laid in locations specially reserved for their 
use. The static head or pressure can be closely estimated, 
but the water hammer, effect of traffic over the pipe, 


settlement under it, tuberculation within it, electrolysis 
outside of it, and age everywhere, can, with present 
knowledge, be given no mathematical value. These con- 
ditions must, however, be taken into consideration in de- 
termining the thickness of pipe to be used in any given 
case 

It is probable that no formula exists which is a scien- 
tific expression of all these requirements—perhaps no such 
rational formula can be devised, certainly not until more 
definite data are secured for the various strains, both in- 
ternal and external, which are sustained by pipes in use 
It was finally decided to devise a table of thicknesses and 
weights based upon some logical formula, and to give the 
different weights an arbitrary classification denoted by a 
symbol such as a letter of the alphabet, in which the 
Variation in weights from one class to another should 
not be so great that one would be unable to select pipes 
that would approximate his own practice and of sufficient 
range to cover all except the most extreme cases. 

The thicknesses given in Table No. 2 were computed 
by the following formula, which is one used in determin- 
ing the thickness of pipe used on the Metropolitan Water- 
works, which supply water to Boston and other cities and 
towns within a radius of ten miles. Class A being for a 
static head of W ft., class B for 100 ft., ete., each class 
advancing by 50 ft. This formula provides factors for the 
deterioration of the pipe by time and other conditions, for 
the internal strain due to the static head and to water 
hammer, but, as has been previously stated, other con- 
ditions must also be considered. 

D+ p’ 

t= r + 0.235 in which 
3.300 

t = thickness in inches; 

pb = static pressure in pounds per square inch; 

pb’ = pressure in pounds allowed for water hammer; 

r internal radius of pipe in inches; 


3,300 = '/s tensile strength of cast iron taken to be 
16,500 Ibs. per sq. in.; 
0.23 = allowance for deterioration by corrosion ana 


other causes. 
VALUES GIVEN TO P’ AS FOLLOWS: 
Diameter of pipe, ins. p’ 


r in Ibs. 


The committee does not recommend the classification of 
the weights upon the basis of static head, believing thar 
to the engineer or superintendent should be left the final 
decision as to the thickness or weight of pipe suitable 
for the particular place in which it is to be used. 

Table No. 2, if adopted, will furnish a basis for pipe 
practice in which the classes will have a uniform mean 
ing, and when used as the basis of an order will insure 
to the buyer the pipe which he intends to use. This will 
be a distinct improvement on present conditions, undet 
which a class letter has no meaning, except when accom- 
panied by a statement of weight. 

The table does not assume to fix the weight which shalt 
be used for different heads or conditions of service. I: 
is believed that the range is sufficient to provide for ali 
usual conditions, and that the variation between one class 
and the next is not great enough to prevent the selection 
of weights that will closely approximate individuai 
practice. 

This uniform classification does not necessitate any radl- 
cal departure from present foundry methods, yet it can 
hardly fail to be of advantage to the pipe manufacturer, 
especially in providing standard weights for stock pipe. 

SPECIAL CASTINGS.—The general designs of the spe- 
c‘al castings recommended are of the pattern now used 
on the Metropolitan Water-Works. A number of foun- 
dries have the patterns for these castings, and they are 
already in a fair way to become a standard. 

The committee is of the opinion that it would be dim- 
cult to improve upon these patterns. They are designed 
with the purpose of putting as little metal into the spe 
cial castings (where it costs about twice as much 4s it 
does in straight pipe) as is consistent with strength ana 
convenience in laying. 

As the specifications allow a margin for excess or de- 
ficiency in weight not exceeding 6%, abnormal excess of 
weight (a serious fault in many castings) is avoided, and 
the t.urchaser can estimate with reasonable accuracy the 
cost of the castings in advance. 

The outside diameter and the openings of the bell or 
socket are the same as those of the pipes of the same 
size. There is but one class of special Castings for ali 
classes of pipe below 20 ins. It is hoped that the vexing 
occurrence of the necessity for chipping Spigots of gpe- 
cial castings to enable them to enter the pipe bells, which 
has heretofore been much too common, will be avoided by 
this uniformity. 

Tables giving full dimensions and weights will accom- 
pany the specifications in their final form. 

MANUFACTURE.—The classes of the specifications 
which refer to the processes of the manufacture of the 
pipe and castings are recommended by the committee as 
representing in its opinion the best modern practice which 
has been tested by time and «perience. 


There are some points whit aré as yet unsettled, such, 


vot 
\ 
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for instance, as the coating of the pipes. The committee 
believes that the method specified is the most satisfactory 
one in general use. It recognizes, however, that im- 
provement in this mattet is to be desired. It is possible 
that some of the processes already suggested may prove 
to be better. They are yet in the experimental stage and, 
therefore, not suitable subjects for recommendation. Even 
standard specifications must be subject to revision, as ex- 
perience shows their requirements to be rendered obsolete 
by better methods. It is, of course, always open to the 
purchaser to substitute requirements of his own for any 
clause or clauses of the specifications or in addition 
thereto. The fact that he may often choose to do so does 
not impair the value of standard specifications. 

In conclusion the committee will state that the specifica- 
tions are recommended to the association for criticism and 
amendment, if thorough discussion by all interested shows 
changes to be desirable. 

SPECIFICATIONS. 

DESCRIPTION OF PIPES.—The pipes shall be made 
with hub and spigot joints which shall accurately conform 
with the dimensions given in Table No. 1. 

They shall be true circles in sections, with their inner 
and outer surfaces concentric. 

The straight pipes shall be straight, and the curved 
pipes shall be true to the required curvature in the direc- 
tion of their axes, 

They shall be of the specified dimensions in internai 
diameter from end to end, and the straight pipe shall be 
12 ft. in length, exclusive of socket. 

Especial care shall be taken to have the sockets of the 
required size. The sockets and spigots will be tested by 
circular gages, and no pipe will be received which is de- 
fective in joint-room from any cause. The joint-room for 
each class of pipe shall not vary more than 0.06-in. from 
the dimensions given in Table No. 1. 

No pipe shall be accepted when the thickness of metal 
in the body of the pipe is more than 0.08-in. less at any 
point than the standard thickness given in Table No. 2. 

The length of the pipe shall not be changed except by 
written permission of the engineer, and in case of such 
change the standard weight of the pipe given in Table No. 
2 shall be modified in accordance therewith. 

DEFECTIVE SPIGOTS.—Defective spigot ends on pipes 
20 ins. or more in diameter may be cut off in a lathe, and 
a half round wrought-iron band shrunk into a groove cut 
in the end of the pipe. Not more than 6% of the total 
number of accepted pipes of each size shall be cut and 
banded, aad no pipe shall be banded which is less than 
11 ft. in length, exclusive of the socket. 

SPECIAL CASTINGS.—AIl special castings shall We 
made in accordance with the cuts and the dimensions 
given in the tables forming a part of these specifications. 

The flanges on all manhole castings and manhole covers 
shall be faced true and smooth, and drilled to receive bolts 
of the sizes given in the tables. The contractor shall fur- 
nish and deliver all bolts for bolting on the manhole 
covers, the bolts to be of the sizes shown on plans, and 
made of the best quality of American refined iron, with 
hexagonal heads and nuts and sound, well-fitting threads. 

MARKING.—Every pipe and special casting shall have 
distinctly cast upon it the initials of the maker’s name, 
the year in which it was cast, and the class letter. When 
cast especially to order, each pipe and special casting 
shall also have cast upon it the number signifying the 
order in point of time in which it was cast, the figures de- 
noting the year being above and the number below; thus 

1901, 1901, 1901, 
1 2 3 


etc., also any initials, not exceeding four, which may be 
required by the purchaser. 

The ietters and figures are to be cast on the outside, not 
less than 2 ins. in length and %-in. in relief. 

PERCENTAGE TO BE PAID FOR.—No pipe shall be ac- 
cepted, the weight of which shall be less than the standard 
weight by more than 4% for pipes 16 ins. or less in diame- 
ter, 34% for 18, 20 and 24-in. pipes, and 3% for pipes 
more than 24 ins. in diameter; and no excess above the 
standard weight of more than the given percentages for 
the several sizes shall be paid for. The total weight to 
be paid for shall not exceed for each size and class ot 
pipe the sum of the standard weights for the same num- 
ber of pieces of the given size and class by more than 2%. 

No special castings shall be accepted, the weight of 
which is more than 6% less than the standard weight, and 
not more than 6% in excess of the standard weight shall 
be paid for. 

QUALITY OF IRON.—The metal shall be made without 
any admixture of cinder iron or othér inferior metai, ana 
shall be remelted in a cupola or air furnace. It shall be 
of such character as to make a pipe strong, tough, and of 
even grain, and soft enough to satisfactorily admit of 
drilling and cutting. 

Specimen bars of the metal used, each being 26 ins. 
long by 2 ins. wide and 1 in. thick, shall be made without 
charge as often as the engineer may direct. The bars, 
when placed flatwise upon supports 24 ins. apart and 
loaded in the center, shall support a load of 2,000 Ibs., 
and show a deflection of not less than 0.35 of an inch be- 
fore breaking. Should the dimensions of the bars differ 
from those above given, a proper allowance therefor shall 
be made in the results of the tests. 

HOW CAST.—The straight pipes shall be cast in dry 
sand molds, in a vertical position, with the hub end down, 
and the special castings in loam, except when otherwise 
permitted in writing. in either case, by the engineer. 

The pipe shail not be stripped or taken from the pit 
while showing color of heat, but shall be left in the flasks 
for a sufficient length of time to prevent unequal con- 
traction by subsequent exposure. 

QUALITY OF CASTINGS.—The pipes and castings shall 
be smooth, free from scales. lumps, blisters, sand holes, 
and defects of every nature. No piugging or filling will 
be allowed. 

CLEANING AND INSPECTION.—AIll pipes and special 
castings shall be thoroughly cleaned and subjected to a 
careful hammer inspection. No casting shall be coated 
unless entireiy clean and free from rust, and approved in 
these respects by the engineer immediately before being 
dipped. The contractor shall provide a covered tramway 
from the casting-room to the dipping vat, so that no 
posi shall be liable to become wet previous to its being 
coated. 

COATING.—Every pipe and special casting shall be 
coated inside and out with coal-tar pitch varnish. The 
varnish shall be made from coal tar. To this material 
sufficient oil shall be added to make a smooth coating, 
tough and tenacious when cold, and not brittle, nor with 
any tendency to scale off. 

Each casting shall be heated to a temperature of 300° 
F. immediately before it is dipped, and shall possess not 
less than this temperature at the time it is put in the vat. 
The ovens in which the pipes are heated shail be so ar- 
ranged that all portions of the pipe shall be heated to an 
even temperature. Each casting shall remain in the bath 
at least five minutes. 

The varnish shall be heated to a temperature of 300° 
F. (or less, if the engineer shall so order) and shall be 
maintained at this temperature during the time the cast- 
ing is immersed. . 

Fresh pitch and oil shall be added when necessary to 
keep the mixture at the proper consistency, and the vat 
shall be emptied of its contents and refilled with fresh 
pitch when deemed necessary by the engineer. After 


Table No. |. Table No, 2. 
General Standard Thickness and Weight 
n cia mn 
3s ‘of Cast Iron Pipe. 
feet in length exclusive of socket. 
ominall| Class A | Class B | Class C | Class D 
hickiwe; Thick We: Thick: Wei Thick-lwe 
weignt of 19) of Wweignt 
pf Pipe|Sheil| Per I'sheil| Per Per 
Inches |inches, Lengthy inches Length Inches! Lengthy Inc! Length 
a .34| 200| 35| 207| .36| 2/2 38\ 218 
6 38 | 330| 40| 340| 42| 355| 44| 370 
8 42| 475| 45| 48| 525| .50| 550 
10 47| 650| .50| 685| .53| 725 | .56| 765 
ass int for calk] “a $3 | 101 57 | 108. it 
shed ond Inches 16 12/5| .60| /310| .65| 1410| .70| 1500 
4 UllGase| 490 | 300) 400 __ 40 150 130 18 .57| 1410| .63 | 1540) 69% 1660) .75 | 1790 
- 700, 740] 20 1610| .66| 1/760} .72| 1920| .79 | 2080 
910 | 350 1150) 24 .64| 2050| .72| 2290| .60| 2530| .88 | 2770 
70 1.30] - 450 1/50 30 -7/ | 2860 | .8/ | 3230| .9/ | 3600| /.0/ | 3950 
|- - 13.40 : 5 1/60 36 .79 | 3800| .90| 4270 | 1.02 | 4830 | 1.13 | 5380 
- (5.50) 470) 42 87 | 4900 | 1.00 | 5560 | 1.13 | 6270 | 1.27 | 6970 
16 | 17.60 | 400 | 500 5O__| 475 | 1.80 48 | _.95 | 6130 | 1.10 | 6970 | 1.25 | 7900 | 1.40 | 8780 
is - 1 21490 54 | 7.03| 7510 | 1.20 | 8600| 1.37 | 9800| /.54 |10900 
20 21.30 vd 1200 60 4.10 | 8900} 1.30 |/0300| 1.50 |1/900) 1.70 |/3300 
21.601 - Nominal Class E Class F Class G 
24 25.40 200 | iarnete Thick- : Thick- ick- j 
30 31.60 | 450 Inches Inches ngth Inches ength Inches gt 
- - 3200| - |» 4 39 | 225 | 230 | 42| 240 
- 3240] - | - 46 | 385 | 48 | 400 | .50| 415 
36 A-B| 37860 | - : - 1250) 53 | 575 | .56 | 600| .58| 630 
3830) - 2 10 60 805 | 63 845 67 885 
: 3870 | - 65 | 1035 | .69 | 1090 | .73 | 1150 
42 | - AB] 4400 | 5.00 14 70 | 1300 | .75 | 1380 | .79 | 1450 
: 16 75 | 1600 | .80 | 1700 
= 18 .80 | 19/0 -86 | 2040 
_- AB 30.80 45 08 20 85 | 2250 | .92 | 2410 
- 3x 7 3 1.20 0 
= BES 36 1.25 | 5900 | | 6360 
- - 57.80 42 140 | 7700 | | 8350 
$0 AB 62.60 1.55 | 9740 | 1.70 |/0600 
CO 6340 | - 34 1-72 [72350 | 1.90 [7/3500 
° 60 1.90 115100} 2.10 1/6500 


being coated, the pipe shall be carefy 
surplus varnish. Any pipe or special ca: 
recoated shall first be thoroughly scra- 

HYDROSTATIC TEST.—When the o. 
hard, the straight pipes shall be subje-- 
hydrostatic pressure, and if required by 
shall also be subjected to a hammer 
pressure. 

The pressures to which the differen: 


of pipes shall be subjected are as folloy sees 
Lbs. per 
Class. sq. in. Class. 

They shall also be subjected to the san anak 

pressure and hammer test after their 


their final acceptance, if required by th. ae 

WEIGHING.—The pipes and specia! 
weighed for payment under the supery 
neer, after the application of the coal-: 
and the weight of each pipe and specia! 
conspicuously painted in white on the 
coating has become hard. If desired by ° 
pipes and special castings shall be weigh: 
livery, and the weights so ascertained 4 
the final settlement. 

CONTRACTOR TO FURNISH MEN AN ERTATe 
—The contractor shall provide all too! ee 
men necessary for the proper testing, : 4 
weighing at the foundry of the pipes and As 
and if required by the engineer, he shal! : tp 
statement that all of the tests have bee: pani 
fied, this statement to contain the resu| 
verse tests upon the test bars. 

POWER OF THE ENGINEER TO INS! The es 
gineer shall be at liberty at all times to 5 Sie oe 
terial at the foundry, and the molding, ca a aia 
ing of the pipes and special castings. T) ‘ 
uniformity, and conditions of all pipes ; 
ings herein referred to shall be subject to 
and approval, and he may reject, withou: eg 
pipe or other casting which in his opinio: t tr 
formity with the specifications or drawings shed 
shall have the power to prevent the us: 
mold, or core which in his opinion may not née 
the purpose for which it is intended. : 

CASTINGS TO BE DELIVERED SOUN)) 
FECT.—Ali the pipes and other cast 
delivered in all respects sound = and formable 
to the contract. The inspection shall not r the 
tractor of any of his obligations in this res; 


and an 
defective pipe or other castings which may have pa a 
the engineer at the works or elsewhere sh be at al 
times liable to rejection when discovered, tnti] the §na) 


completion and adjustment of the contract. Care 
be taken in handling the pipes not to injurs 
and no pipes or other material of any k 


s} he 
placed in the pipes during transportation or st any time 
after they receive the coating. : 

DEFINITION OF THE WORD “ENGINEE! Wher- 
ever the word ‘‘engineer’’ is used herein it shall be ur 
derstood to refer to the engineer, or inspector acting 
the purchaser, and to h's properly authorized agents, I!m- 


ited by the particular duties entrusted to then 


ANOTHER BRITISH ENGINEER'S COMMENTS ON AMER: 
ICAN DAM DESIGN. 


In our issue of Dec. 6, 1900, we published an 
extract on the construction of dams from the in- 
augural presidential address of Mr. Jas. Man- 
sergh, Past Pres. Inst. C. E. Below we give some 
further remarks on the same subject, made by 
Mr. Chas. Hawksley, Pres, Inst. C. F., in his re- 
cent inaugural presidential address before the 
Institute. The opinions of both these eminent 
engineers is of particular interest just now, in 
view of the report of the expert engineers on the 
New Croton Dam, published in our issue of Nov. 
28. It will be noticed that Mr. Hawksley makes 
two quotations from Mr. Mansergh’s address of 
last year: 

As ,to reservoir dams, I fully concur in the view et 
pressed by Mr. Mansergh that ‘‘we should not allow fash- 
ion to run away with us and so build in stone when earth 
and puddle would answer the purpose equally well at 
much less cost,’’ and also in the opinion (which I have 
previously expressed in this room) that it is essential tha 
a masonry dam ‘should be founded on an unyielling bas: 


of sound rock;’’ but I do not agree with my predecesso: 
in thinking that a depth of 100 ft. of water should not be 


exceeded in the case of an earthen embankmen', neither 
do IT suppose that I shall ever have the courage to try the 
American method of placing a core of concrete in lieu ot 
puddle in the center of an earthen embankment, for tt 


appears to me to be wrong in principle to attemp! to sup 
port a practically inelastic material like concrete by 4 
earthen embankment, which must, from its very nature 
compress when it becomes subjected to increased press! 


to lie in the track of a great waterspout, an’ '¢ 
also, though somewhat doubtfully, in the even’ 
being subjected to an earthquake, but I am not 
any recorded instance of an earthen dam havyiss bed 


injured by either of- those occurrences, and, so ! as my 
information extends, the catastrophes in the ase ©! 
earthen dams have not exceeded !n number those in the 
ease of masonry dams, more especially if the «reate 
number of earthen dams in existence be taken | con- 
sideration. Some of the failures of earthen dam: have 


been due to the culpable neglect of those hav < the 
charge of them to maintain the top of the embackmen 
above the level of the overflow weir, while some © the 
failvres of masonry dams may be attributed to th ‘es #° 
having been based on theoretical considerations w out © 


sufficient factor of safety having been provided © cove 
the many contingencies which an engineer should +! way? 
allow for when designing a structure. It is also ">! '™ 


probable that the effew of upward lift has in ma‘ pase 
been neglected in the caleulatjons for the strength ° ™* 
sonry dams. In cOnnertion with the Gesigning of 


PR 


the a 
q 
4 
+ a} 
| 
| | 
| | | 
| | So far as the comparative safety of the two! IS 
construction is concerned, a masonry dam ha @ at: 4 
vantage over an earthen one in the event of it ning § 
| 
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» stress cannot be laid on the importance of 


“-ruction of the embankment, nor to the 


sley, as will be seen from the open- 


4 she extract, does not agree with Mr. 
m9 ‘mit of 100 ft. for earth embank- 


we = does agree with his predecessor in 
_yddle, rather than masonry core walls. 
a eh, however, did say that possibly 


} » a masonry core wall for an all earth 

ne 1 

dam iay (look below). 

‘Mr sergh’s remarks on composite dams, 
<i w Croton, are reprinted here, for the 


of our readers: 


I : at I much admire the American practice 
hea ye dam—i. e., part of its length in 
phe ‘art in_stone—as they are now doing at the 
“veservoir of New York (which I saw four 


earta 


New 

cova int ye previously done in many smaller 
ey to crest in Providence or good luck 
bag , an extent we dare not do here. In such 
ose -e or water-tight barrier in the earth bank is 
_ es we should make it, but a thin stone wall 
ca’ ‘he end of the true stone dam. I am nov 
et -h a core may not be made from end to ena 
dam, if very special precautions are taken 
by 8 ‘ling the bank to ensure that unequal settlement 
oc core ng does not take place. I have never yet ven- 
roe (try it, but if I do not get nervous as I grow older 
I may me day. 
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RACTIC R! VAY HAND BOOK.—By 

Consulting Electric Railway En- 
cineer, New York: Street Railway Publishing Co. 
Leather, with flap; 4% x 7 ins.; pp. 398; illustrated. 
$3.00. 

The data here gathered together relate to the construc- 
tion, testing and operating of electric railway systems, 
according to the best American practice. Commencing 
with a series of tables useful in this connection, the writer 
takes up In detail the testing of lines, the location, con- 
struction and equipment of the track, the power station, 
transmission line, car-house, repair shop, etc. Under the 
head of operation, he gives methods of laying and sched- 
ules, data on speeds, signal and safety systems, testing 
and training of motormen, cost of power, repairs, etc. In 
the form of appendices we have chapters upon storage 
batteries and means of increasing power, and upon under- 
ground conduits and the third-rail system. The text avoids 
mathematics as much as possibie, and illustrates by cuts 
and diagrams the appliances and methods proposed. A 
large amount of useful information is here compressed 
into a small space. 


LINEAR DRAWING AND LETTERING FOR BEGIN- 
NERS.—By J. C. L. Fish, Assoc. M. Am. Soc. C. E., 
Assoc. Prof. C. E., Leland Stamford Junior Univer- 
sity. Text, cloth; 10% x 7 ins.; pp. 65; illustrated; 
$1. Blank Lettering Book, paper; 10% x 7 ins.; 380 
sheets ruled on one side for lettering; 25 cts. Pub- 
lished by the Author: Palo Alto, Cal. 

The two volumes described above are designed to be 
used in conjunction. The text, according to the author's 
preface, “‘constitutes the course of 50 working hours in 
linear drawing and lettering in Stamford University as it 
has been given during the past eight years as preparation 
for the drafting in the courses in descriptive geometry, 
elementary machine drawing, surveying and graphic 
siatics.”’ As is to be expected, the work is elementary, 
and it is, furthermore, largely a compilation of informa- 
tion and methods which have been published in other 
books, and for much of which, we regret to note, no credit 
is given to the original source. The system of lettering 
for working drawings, which is chiefly described and ex- 
plained, is that long used in the drafting room of this 
journal and fully described in Reinhardt’s ‘‘Lettering,’’ 
published in 1895. 


TECHNICAL GAS ANALYSIS.—By Frank .H. Bates. 
Leather; 4% x 6% ins.; pp. 96; 24 illustrations; 3 
tables. Philadelphia Book Co., Philadelphia, Pa. $1.00. 

This little volume is a reprint of a series of articles 

Which appeared a few years ago in the ‘‘Journal of Elec- 

ricity.” Other articles on the general subject of in- 

rial gas, published in connection with these, will prob- 

'y be similarly collected in book form in the near future. 
present volume is a direct and clear exposition of 

v-ral methods of procedure that may be followed in 

yzing gases, such as flue gases, fuel or lighting gases, 
' furnace and oven gases, etc. The apparatus used is 
ughly described and discussed. A form of apparatus 

‘ can be easily made up for one’s own use is shown 
ts use explained; the Orsat, Elliott and Hempel forms 

‘pparatus are then fully dealt with and a few words 
liscussion added to indicate the field of use and the 
e of each device. A chapter on the measurement of 
®, bringing out in brief form the application of the 
* of Boyle and Charles, and one on the properties of 
“, giving the chief data relating to the component 
S ‘carbon dioxide, carbon monoxide, nitrogen, oxygen, 


ethylene, methane,. hydrogen) that are dealt with In the 
book, follow; they serve admirably to keep before the 
mind the peculiarities of behavior of the gases con- 
cerned and may help to avoid many mistakes. A few 
tables on vapor tension of water and mercury, etc., are 
appended. The illustrations are rather poor, but the book 
as a whole is in neat, compact form. It should prove a 
very handy addition to the library of most engineers, 
particularly mechanical engineers, and those whose work 
is connected with the operation of furnaces, ovens or gas 
plants. 


THE BUILDING AND ENGINEERING TRADES DIREC- 
TORY OF THE CITY OF NEW YORK, 1901-1902, Con- 
taining complete lists of the Architects, Engineers, 
Builders, Contractors and all other professions and 
trades identified with the construction interests, to- 
gether with the manufacturers and dealers in all kinds 
of materials, apparatus and supplies used in the con- 
struction, furnishing and equipment of buildings and 
engineering projects. Supplemented by an alphabeti- 
cally arranged index of all the names appearing under 
the trade classifications, The F. W. Dodge Co., 280 
Fourth Ave., New York. Cloth, 6% x10 ins.; pp. 461. 
$5.00. 

The title of the last edition of this useful work of refer- 
ence leaves little to be described as to its purpose and 
contents. It is excellently arranged under trades and oc- 
cupations, and also under names; is well printed on heavy 
paper, and in all ways fulfils the promise of its makers as 
expressed on the title page. 


LE CHEMIN DE FER METROPOLITAIN DE PARIS.— 
Description du reseau projete, lignes actuellement exe- 
cutees, usine de Bercy, exploitation des lignes en 
service, lignes actuellement en construction. Par A. 
Dumas, Ingenieur des arts et manufactures, Paris, Le 
Genie Civil, 6 Rue de la Chaussee D’Antin, 1901. 
Flexible cloth; 6 x 9% ins.; pp. 183; 105 figures in the 
text and 7 folding plates at end. $2.25. 

This work is a methodical and complete exhibit of the 
proposed and executed lines of the Metropolitan under- 
ground railway of Paris, operated by electricity. The his- 
tory of this project begins in 1856 and eight or more 
separate plans were submitted before any one was adopted 
for actual construction. The final plan of 1896 called for 
an underground system with light trains drawn by elec- 
tric motors; and the City of Paris was to build the road 
and to lease its operation to an individual operating com- 
pany. This plan has been carried out in part only; 
though work is in progress on other branches. The total 
estimated cost is about $60,000,000 for a system of lines 
about 48 miles long. The general conditions of construc- 
tion were: That the tunnel was to follow as closely as 
possible the level of the surface; that curves must not 
be less than 100 m. radius, though in several cases con- 
trolling conditions compelled the use ,of curves as sharp 
as 75 m. and 50 m.; that all reverse curves were to be 
separated by at least 50 m. of straight line, except in 
several special cases; the maximum grade was to be 1 in 
100, and where an up and a down grade would meet a 
level of at least 50 m. was to be interposed; there were 
to be no level crossings; stations were always to be located 
on a level grade; and, in the outer parts of the city, the 
line might be carried in an open cut or on a viaduct; 
seven-tenths, however, of the contemplated system are 
underground. The author minutely describes the lines 
actually constructed and illustrates his text with plans, 
views during construction and as completed. This part 
relates to the line from Vincennes to Porte Maillot, and 
two short branch lines, to Porte Dauphine and to the 
Trocadero. Another chapter treats of the method of 
execution and the cost of these parts of the system. Ina 
total distance of 8.65 miles of double-track tunnel, the 
total volume of excavation was about 1,133,300 cu. yds.; 
and that of the masonry was 413,300 cu. yds.; about 3,600 
metric tons of cast-iron and steel were used. The total cost 
of construction was $5,271,000, or about $609,300 per mile; 
but to this must be added the cost of preparatory work, 
tests and expense of inspection and the inspecting force, 
making a grand total of $7,988,200 for the work com- 
plete, or about $161 per lin. ft. The system of signals, 
the track and the rolling stock are described, and a full 
chapter is devoted to the power station at Barcy, and its 
equipment. In treating of the general construction it is 
noted that the gage of the road is 1.5 m., or 4 ft. 11% ins. 
from center to center of rail. 

Between July 19, 1000—when the road was opened—and 
May 31, 1901, the Vincennes-Porte Maillot line, 7.22 miles 
long, carried 37,949,513 passengers; the trains made 1,- 
805,328 train-kilometers, and the receipts were $1,151,625. 
Including the traffic on the two short branches—which led, 
however, to the exposition grounds of 1900—the total traffic 
was 40,396,500 passengers, and the total receipts amounted 
to $1,228,201. The ticket tariff is as follows: 5 cts. first 
class; 3 cts. second class; 4 cts. for return tickets in the 
second class good only before 9 a. m.; and 1 ct, for city 
school children in the charge of a teacher. The operating 
company pays to the City of Paris 2 cts. on each first-class 
ticket sold, and 1 ct. on each second class and return 
ticket sold. For the period named the total profits of 
operating this line were $638,813, of which the City of 
Paris received $361,203. These figures show that the mu- 
nicipality receives nearly 60% of the profits of operation; 
the figures given also show that the operating expenses 
range from 40 to 44% of the gross income. The remainder 
of the volume is devoted to a description of the stations, 
the ticket system and the lines now under construction. 


THE AMERICAN INSTITUTE OF MINING ENGINEERS 
IN MEXICO. 
(Continued from p. 406.) 
PACHUCA, Saturday, Nov. 16, 

The next day the party divided into two parts, the ma- 
jority went in carriages six miles into the country to 
visit the mines of Real del Monte, and after a trip through 
various shafts, tunnels, etc., underground, an ‘‘almuerz 
campestre,"’ or outdoor breakfast, was partaken of. This 
was served in a new wooden building erected for the oc- 
easion, handsomely decorated with red, white and green 
paper (the Mexican colors). The trip occupied all day, 
and those who took it reported that it was one of the 
most enjoyable affairs thus far experienced. 

The other party stayed in town and visited several silver 
reduction works. The first was the Guadalupe patio works, 
already described, in order to get a better view of it than 
was obtained the day before. Several of the patios, each 
about half an acre in extent, were being stirred up by 
droves of 25 or 30 mules, and others were being turned 
over by bare-legged men with shovels. The process of 
treating the tailings of the patios, by the German buddle 
method, was observed. The product of this operation is 
a concentrate, containing silver which has not been amal 
gamated, which is sold to smelting works. 

The next place visited was the Hacienda de la Union, 
where the Kroenke process of reduction is in operation 
The ore is crushed and then pulverized in Chilian mills, 
and the mud so made is spread out on a large stone pave- 
ment to dry. When dry it is put into a rotating barrel 
with a concentrated solution of salt, subchloride of copper 
and quicksilver, and rotated for eight hours, when the 
amalgamation is completed. The difficulty with this pro- 
cess seems to be that of drying the mud in the open air. 

The third works on the program was the Hac‘enda de la 
Progreso, or No. 2 works of the Compania San Francisco. 
In this works the ore, after being crushed, is pulverized 
by stamps, and the pulp is run into a mixing tank, when 
it is dosed with salt, sulphate of copper and quicksilver 
and run through a series of amalgamating pans, the pro- 
cess being known as the ‘‘Boss’’ system from the name of 
its inventor. It is said that this process is better adapted 
for the handling of low-grade ores than either the patio 
or the Kroenke process, but it allows more silver te run 
to waste in the tailings. There is an excellent compouna 
condensing engine, of German make, with Sulzer valves, 
in these works, but it was being run non-condensing, on 
account, so it was said, of the expense of obtaining con- 
densing water. All of these three works have one modern 
feature, the use of electric motors, driven by current 
generated by a waterfall 10 miles from Pachuca. 

The fourth and last plant visited was a concentrating 
works just erected by a Mr. Bronson, from the United 
States, on the stream which receives the final tailings 
from all the works in Pachuca. He pumps the whole 
stream through his plant, and floats it onto a series of 
inclined canvas tables. Each table receives a supply of 
muddy water for about ten minutes, depositing on it the 
heavier particles that are carried in suspension, and it is 
then washed. Mr. Bronson says he expects to recover 
$500 worth of silver per day that is thrown away by the 
other mills. Besides the concentrates caught on the canvas 
slime tables, he also catches some mercury and silver 
amalgam in riffles in the sluices leading to the tables. 

The chief impression gained by our party after an in- 
spection of the mines and reduction works that we have 
seen, is that Mexico before long, when modern methods 
of operating are introduced, with American capital, will 
enormously increase its output of silver. Whether the 
present price of silver can be maintained when this in- 
crease of production takes place coincident probably with 
an increased production of gold is a matter of world- 
wide importance. 

GUADALAJARA, Monday, Nov. 1s. 

On Saturday evening we left Pachuca and arrived here 
at 11 a. m. Sunday, two hours behind our schedule time. 
On arrival we were met at the station by a large com- 
mittee of the Engineers’ Society of the State of Jalisco, 
and listened to a speech of welcome, which was replied 
to by President Olcott. Ws were then given a printed 
program, which left us free to our own devices on Sunday, 
and gave us all we could ask for in the way of entertain- 
ment the following day. The splendid cathedral, a few 
blocks from the station, was visited by the party; also 
the market, which was in full operation. Here is the 
program, which was faithfully carried out on Monday: 


Monday. 


9 a. m.—The delegation in charge of the committee of 
the ‘‘Sociedad de Ingenieros de Jalisco’’ will leave the 
Mexican Central Ry. depot, for a car ride along the Hos- 
picio Ave. 

9.30 a. m.—Arrival at the Hospicio (the City Orphans’ 
Asylum) and visit of inspection to same. * 

10.30 a. m.—The delegation and committee will drive 
back to the Plaza de Armas. 

10.45 a. m.—Visit to the Cathedral, Plaza de Armas, 
Government Palace and other points of interest. 

11.30 a. m.—Private street cars will take the distin- 
tinguished guests and the Entertainment Committee to 
the Barranca de Oblatos. 

1 p. m.—Luncheon will be served at the Oblatos resteu- 
rant. Address by Mr. Ambrosio Ulloa, Secretary of the 
Sociedad de Ingenieros de Jalisco. 

4 p. m.—The guests will be escorted by the committee 
to the Plaza de Armas, and taken for a visit of inspection 
to the School of Arts ‘Espiritu Santo,” riding through the 
French Colony. 
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5.30 p. m.—Car ride through the American Colony and 
visit to the American Sanatorium. 

6 p. m.—The delegation will be escorted to their private 
palace cars at the Mexican Central Ry. station. 

7 to 9 p. m.—A special band concert will be given in 
honor of the distinguished lad‘es who accompany the dele- 
gates to this city. 

10 p. m.—Farewell greetings will be extended at the 
depot by the General Reception Committee to the honor- 
able ladies and members of the delegation. 


The City Orphan Asylum, which was visited in the 
morning, is on a most remarkable plan. It covers a 
large square, and is divided into 23 patios or courts, 
which contain orange trees, palms, fountains and other 
embellishments. It is an asylum for the poor of all ages, 
and contains about 600 inmates. Schools of various kinds, 
including trade and manual tra‘ning schools, are included 
in the building. The place is admirably managed, under 
eare of the state. One of the interesting occupations ot 
the inmates is the making of the well-known Mexican 
drawn work and embroidery. 

The School of Arts, or industrial school, is under the 
care of the clergy. It is a fine, large building, not ye 
completed. It contains a foundry, machine shop, car- 
penter shop, ete., for instruction of boys. The sanitarium 
is an American institution, a branch of the well-known 
sanitarium at Battle Creek, Mich. It is a fine place, well 
conducted and well patronized. 

The event of the day was the trip by mule car and 
steam car to the Barranca de Oblatos, a remarkable can- 
yon, 1,500 ft. deep, six or elght miles from the city, ana 
the Mexican breakfast served at the restaurant on the 
brink of the canyon. The meal was served in courses, 
and the dishes were all Mexican and therefore not ali 
acceptable to our untrained palates. After lunch we 
were entertained by Mexican dances of the rancheros an 
music by a large band. The scenery and the curious 
groups seen on this trip were a constant source of excite- 
ment, and we returned to our cars more than pleased with 
our experience. We leave Guadalajara at 11 p. m. and 
begin our journey homewards. 

AGUAS CALIENTES, Nov. 21, 1901. 

We reached Marfil Depot, the railroad terminal three 
miles from Guanajuato, at 8.30 a. m. on Tuesday, Nov. 
19, and there was the inevitable reception committee and 
the brass band. After a short speech of welcome we 
embarked on several three-mule cars and proceeded up 
the narrow gulch and through the narrow streets of the 
town lined dith old haciendags or reduction works and 
with one-story adobe and stone houses of most primitive 
architecture to the Guanajuato Club, which was our heada- 
quarters and resting place during our two days’ stay. 
The clubhouse is commodious and comfortable, three 
stories high. The club has many American and English 
as well as Mexican members, and is the principal social 
rendezvous. 

The first visit was to the reduction works of the Guan- 
ajuato Consolidated M‘ning and Milling Co. It was non 
in operation, as it is being reconstructed, and modern- 
ized, 40 stamps being added to the original 20. The ore, 
after being pulverized, is concentrated on Whilfley tables, 
and then run into amalgamating pans. From the reduc- 
tion works, a half-mile walk along a railroad track, led 
us to the opening of the old mine, and another walk of 
the same distance through a splendid level tunnel, lighted 
by electricity, brought us to the present workings. Here 
we saw Mexican mining in its most ancient form. The 
miners were naked, except a small cloth about their loins, 
and the ore was hoisted from a depth of about 80 ft. by 
men carrying sacks on their backs and climbing up a very 
steep stone stairway, It ‘s said that there is $5,000,000 
worth of ore in sight, and probably vast quantities yet to 
be uncovered. The region around Guanajuato is wonder- 
fully rich in gold and silver, and the coinage statistics 
show that it produced $643,000,000 from 1701 to 1887. The 
greater part of the populat'on of the town, 41,000 in num- 
ber, is employed in the mining industries. The country 
for miles around contains the remains of abandoned works 
of the ancient style, but there are many signs of new de- 
velopments with modern machinery and methods, and it 
is probable that within a few years there will be a great 
revival of the mining industry. 

No visitor to Mexico who is interested in mining and 
milling of ores should fail to visit Guanajuato. He will 
find here more of the quaint and curious than almost any- 
where else, and the town itself is one of the most re- 
markable we have visited. The New Juarez theatre is a 
splendid specimen of classic architecture, and we were 
fortunate in meeting its architect, Mr. Alberto Malo, who 
spent several years in the United States. 

About four miles from the city is the Esperanza reser- 
voir, with one of the finest large dams in the world, 35 
metres in height. Nearer the city is a circular stone res- 
ervoir with a sand filter bed, 30 meters in diameter. 

On our reteurn from the mine we had lunch at th- 
State College, a fine building, four stories h‘gh, and 
as the lunch was entirely of American dishes it was a 
pleasant surprise after the Mexican ‘‘breakfasts’’ we have 
had. The college contains a mineralogical and geological 
collection which was visited by those interested. After 
the lunch we were taken in mule cars to the La Presa 
Park, a beautiful place, and a few of us had the oppor- 
tunity of making a visit to the elegant residence of Mr. 
Furness, the American Minister, who was one of the 
leaders of the reception committee. 

After dark the Juarez theatre, which has not yet been 


opened officially, as it is waiting for a formal visit by 
President Diaz, was opened and illuminated in our honor, 
and the military band occupied the stage and played sev- 
eral selections. We then returned to the club, where a 
ball was given. The governor of the State of Guanajuato 
and his wife were present, with many Mexicans and their 
ladies. At 11 p. m. we were taken back to Marfil by the 
mule-cars. 

The next day the great event for the men of the party 
was an excursion on saddle horses loaned for the purpose 
by the cavalry detachment located in the city to the Es- 
peranza reservoir and to several mines, some of which 
were working and others abandoned. One of the mines 
had an octagonal shaft about 32 ft. diameter and 1,600 
ft. deep, lined throughout with stone. It was made so 
large because the hoisting was done in buckets by means 
of whims worked by horses, and there were several buck- 
ets hoisted at a time. The mine is now idle, and the 
shaft is half full of water. The ride will never be for- 
gotten by those who participated in it. Much of the roaa 
seemed more suitable for goats than for horses. There 
were water-worn gullies of stone, at an angle of 30° to 
45°, about 200 ft. in height, to be traversed, but not a 
horse stumbled, nor did any accident take place. On our 
return we had lunch again at the State College, and a 
couple of hours in the afternoon were spent in visiting 
the historical Granaditas building, and the Flores reduc- 
ti.n wo.ks, where both the arrastra and the patio processe> 
were seen in operation. There are 40 arrastras in the 
works and the whole place was of the most antique pat- 
tern. At 4 o'clock we returned to Marfil, and at 5 our 
train left for Aguas Calientes, where we arrived early in 
the morning. 

Aguas Calentes is noted for three things—the warm 
water baths, which we all patronized, the drawn work 
which women brought to the train, and of which our 
party must have bought some thousands of dollars wortn, 
and the large reduction works, formerly the Gaggenheim 
works, now belonging to the American Smelting and Re- 
fining Co. 

There was a reception committee in frock coats and silk 
hats, and a band of music, of course, but to our gratifica- 
tion they did not appear until 9 o'clock, after we had 
eaten a comfortable breakfast. The committee took us 
in mule cars to the Governor's palace, where we were re- 
ceived by the Governor, and then to the smelting works. 
This works is thoroughly modern, containing both lead 
and copper furnaces, and converters for the Bessemerizing 
of copper matte. The product is base bullion and copper 
bars, both of which are shipped to Perth Amboy, N. J., 
for refining and extraction of the gold and silver. It is 
said that $3,000,000 is to be expended in new construc- 
tion in these works, making these one of the largest. 
smelting works in the world. After our visit to the 
works we were treated to luncheon in the hote] belonging 
to the company. The afternoon was spent in bathing, in 
resiing, in bargaining for drawn work, and in listening 
to music in one of the parks. More music is to be given 
from 8 to 11, and we leave at midnight for San Luis Po- 
tosi. 

ON TRAIN, NEAR MONTEREY, Monday, Nov. 25. 

On Friday morning we were welcomed at San Luis Po- 
tosi by a mil‘tary band, and the local committee escorted 
us to street cars which took us to the Government Pali- 
ace, where we shook hands with Senor Ingeniero Don 
Blas Escontria, Governor of the State of San Luis Potosi, 
and a distinguished engineer. He made us a speech in 
Spanish which Mr. Olcott translated for our benefit and 
then replied to it in Spanish. We were then taken back 
to the station, and thence by train to the smelting works 
of the Compania Metallurgica Mexicana. This is a splen- 
did works, thoroughly modern, turning out silver lead bul- 
lion and copper matte, which are shipped to the United 
States for refining. It is owned by Americans, and is in 
charge of an American engineer, Mr. A. S. Dwight, who 
acted as chairman of the local committee, Besides the 
sampling works, the smelting and roasting furnaces and 
the machinery, there is in the works a plant for making 
tannin extract out of the bark of the wood which is used 
for fuel. The bark is ground and then leached 'n large 
vats, and the weak solution thus obtained is concen- 
trated by boiling in a vacuum pan. The extract is ex- 
ported for use in tanneries. 

The social features of our visit to the metallurgical 
works surpassed anything of the kind that we have yet 
experienced. Mr. Dwight has a commodious residence 
close by the works, with a large porch on the second 
story, looking out on a magnificent view with high moun- 
tains in the far distance, and in front of the house was a 
large and beautiful garden, in which were set tables 
shaded with awnings and decorated with flowers. All of 
this was at our disposal for a resting place during our 
visit, and at 1 o'clock an excellent lunch in the American 
style was served by an efficient corps of waiters. 

At 2.30 p. m. the train carried us back to the town and 
the party broke up into groups to visit different places 
of interest. Several of us vitised the furniture factory ot 
Jorge Unna & Co., and the tobacco factory of Senor D. 
Antonio Delgado Renteria. The furniture factory is a 
remarkable place. Mr. Unna is a German who began the 
business with six workmen only twelve years ago, but 
the works now occupies a whole square and employs 200 
people. Furniture of the highest quality only is made, 
and it is all hand made and hand carved. The works in- 


eludes an iron foundry and machine shy 
including sawing and planing machines. 
polishing and silvering shop, weaving m. 
ing braids, a designing and drafting 

houses where are kept in the most per?¢. 
sands of things that are necessary to th; 
great variety of artistic furniture turned 
lishment. The designs are made after a 
of engravings and photographs of the pe« 
niture, both old and new. There is noi) 


to remind one of an American factory w), hii 
speed of production are the great essen; . 
sentially German and Mexican. 


The tobacco factory makes cigars by | , 
ettes both by hand and by machinery ‘ 5 ts 
e'garette machines are in use, but the 
preferred by the Mexicans is made by han} 
has not been adapted for making it. In o; etal, 
over 400 girls, sitting in rows, each with id 
bowl containing the tobacco. The task 
rolling of 3,200 cigarettes, which was a: ea ‘ 
or 8 hours, the wages paid being 60 or 7 y . 
can, per day. The clean and respectab| 
these Mexican girls Was most noticeab'e 

In the evening there was a serenade by 
15th Infantry and of the Military Indus: 
was held in the Plaza des Armas, a sma 
of the Palace. Seats were provided for ou; 
whole population of the city seemed to be p 
around the park in two double rows, o 
other of women, or standing in crowds 
park and in the surrounding streets. |: 
noticed that the majority of the peopl. « 
dress in all its varieties, only a minorit\ 
Mexican sombrero and zerape. Shoes were 
nearly all, bare feet and sandals both bei: ; 
rare than we have seen in other places. 

At 10 o'clock a grand ball was given in th: 
the Sociedad Potosina. The ballroom is on 
rooms we have seen in our travels. It is { to t 
copy of the ballroom in the Winter Palace 
burg. The decorations and the general | fect 
exquisite. During the ball a supper was s. 1 
French style, in 13 courses, with French 
the ball the special street cars returned us le tr 
and we left for Tampico, at 2 a. m. 

All day Saturday was spent on the train. 1), 
able events were the descent of the mountai: erpen- 
tine curves,- winding through gorges and « rsile 
precipices, and the derailment of one of the tr. 
special car on oyr second section twice within a ¢ 
miles, while going around 22° curves. Thes: 
delayed us two hours. 

We stopped for an hour at Cafetal, to visit cle wonde 
ful grotto and waterfall, which was reached by 
down 475 steps made of railroad ties. The erotio is x 
pool about 100 ft. diameter surrounded by ver 1 walls 
50 or more feet in height, which are surmounted by dens 
tropical vegetation. There is one large stran w 
tumbles through a steep gorge into th« 
dozens of smaller streams trickle over th 
of the wall. The water escapes from he poo 
through a natural tunnel in the rocks to the rive: 
below. The whole forms a scene of surpass ‘ng beauty 
which our oldest travelers say they have nes seen 
equalled. Another fine piece of scenery, to view which 
we stopped 10 minutes, was La Abra Falls, a succe-sion of 
falls aggregating about 200 ft. Choy Cave, a gie.t lime- 
stone cave, hung with stalactites, was also vis.ted by ou 
first section; but the second section failed to s to 
account of darkness. The two sections reache) Tampiv 
respectively at 7 and 9 p. m., but as it is no: 4 pleasant 
place to stay over night, we were taken six milrs fur 
to La ‘Barra, on the Gulf of Mexico, where there is a 


memor- 


magnificent beach. The moonlight made the sand look 
Ike snow, and a strong sea breeze blowing dire:ly of 
the Gulf was most invigorating after our long day of 
travel. 

On Sunday we stayed on the beach till 3 p. m 


ious services were held in the pavilion, after which w: 
divided into two parties, male and female, and ! ed 
the water of the Gulf at two points half a m apar 
The favorite bathing dress was pajamas. The water wa: 
at a temperature of about 80°, or about that of the air in 
the shade, and the beach was equal to Cape May at i!» 
best, with a fine surf rolling in. 

We left La Barra at 3 p. m. and then had a fine « vample 


of Mexican railway management. We were told tw 
would have over an hour to stop at Tampico, to © © the 
town, and that we would leave there at 5 p. m. sharp, th 
hour being needed by the conimissary departmen ob- 
tain ice and other needful articles. It took us 4.45 
to get to Tampico, 6 miles, and then we were toli y th: 
railroad officials not to leave the train as we mus! «av 
at 5. At 5.20 we began to move, then stopped, m \°d a 
short distance, stopped again, waited for anoth: co 
motive to haul us, and finally got away from the ‘owl 
at 7.06. 


The night’s ride will never be forgotten by our rty 
Of all the tracks over which Pullman cars ever r: the 
Monterey & Mexican Gulf must be the worst. ich 
Swinging and rolling ang creaking of cars we hav ver 
before experienced. We were due in Monterey at S ™., 
but it is now 12.30 p. m., and we are still 36 miles m 


| 
| 


ber 5, igol. 
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ng at about 20 miles per hour, not including 
ire very frequent. We have two old wood- 
= notives, and they have to stop for wood 
ns The weather is hot and the scenery mo- 
uninteresting. Ifever we come to Mexico 
try to avoid this trip from Tampico to Mon- 
W. K. 
. nave just learned that yesterday the railway 
ers, passing into the control of the Mexican 
way Co. It is to be hoped that it will soon 
sharp curves on the road descending the 
ist of San Louis Potosi, improve the surface 
» out the track between Tampico and Mon- 
oal-burning locomotives, and inject into the 
-+ment some of the energy and dispatch which 
, admired on our trip over its main line be- 
‘aso and Mex‘co City. 
NTER’'S SUSPENSION BRIDGE AT SHAWINI- 
GAN FALLS, PROVINCE OF QUEBEC. 
scription of a primitive Kentucky sus- 
pridge, published in our issue of Oct. 10, 
i forth an account of another structure 
type lately erected by a local carpenter 
inigan Falls, Province of Quebec. 
| case, the main span is 95 ft., with ap- 
35 ft. and 40 ft. long, respectively. The 
are old 1-in. derrick guys, spaced 5 ft. 
al At intervals of 4 ft. wooden cross pieces, 2 
F 6 ft. long, are fastened with hook-bolts. 


A 


From the practical point of view, the plant should be 
compact and easy to work, it should produce gas as 
quickly as it can be consumed, its first cost should not 
be excessive, and it should not involve a serious charge 
for repairs. Apart from these considerations, it is all- 
important that the gas produced should be suitable in 
quality, not merely for an hour, but for several hours con- 
secutively, and for this the best working conditions for 
each type of plant must be known, and it must be ascer- 
tained how far they can be maintained. Further than 
this it must be known what kind of fuel can be used in 
each plant, so as to yield a gas sufficiently strong and 
sufficiently clean for engine work. In producers used for 
furnace work, i. e., where the gas is :aken direct from the 
producer to the combustion chamber of the furnace, the 
gas is usually made with bituminous or semi-bituminous 
coal, and the tarry vapors distilled off in the producer 
mix with the gas and enrich it, and all are burnt in the 
furnace. For engine work it is essential not to have con- 
densable tarry vapors with the gas; otherwise the valves 
will be clogged and other troubles will ensue. For this 
reason nearly all the producer gas now used for engine 
work is made from anthracite or coke; there is a notable 
exception which will be dealt with later. It is unfortunate 
that these heat-giving hydrocarbon vapors cannot be used 
in engines, as gas mixed with them usually has a higher 
calorific power than gas made from anthracite or coke. 
If, however, the object be to consider what kind of pro- 
ducer gas is suitable for engine work, or to compare the 
gas made in different engine plants, it is necessary to con- 
sider not only its heating or explosive power, but also its 
freedom from tar and other impurities. 


SUSPENSION FOOT-BRIDGE OVER SHAWINIGAN RIVER, SHAWINIGAN FALLS, P. Q. 


A 2-in. plank floor is laid on the cross pieces, and 
the wooden railing with 2 x 4-in. top piece on each 
side acts as a fairly efficient stiffening truss. 
Braced posts are used for piers, and the cables 
are anchored to “‘deadmen” sunk at either end. 
As originally built the middle span had a sag of 
3 ft. belowthe horizontal drawnfrom tops of piers; 
but by the stretching of the cables this sag is now 
5.2 

Mr. George P. Hawley, Assoc. M. Am. Soc. C. E., 
who sends us this item, says the bridge is quite 
rigid and is much used. The Shawinigan River, 
at this point, has-a range of 25 to 30 ft. 


THE EFFICIENT WORKING OF GAS PLANTS FOR GAS 
ENGINES.* 


Ly Joseph Emerson Dowson,+ M. Inst. C. E. 


In general, the gas plant is to the gas engine what the 
boiler is to the steam engine, and it is at least as im- 
portant to eonsider the efficiency of the gas plant as that 
f the boiler. It may even be more important to consider 
e former than the latter, since the gas produced is al- 
ost of necessity subject to greater variation in the qua i- 
tics which give it driving power than is the case with 
am. The object of the gas plant is to transfo:m solid 
| into gas suitable for working an engine, but it must 
ot be supposed that this transformation can be effected 
thout the loss of some of the heat energy in the solid 
el, it is necessary to pay toll on the way, in the process 
making the gas. To determine the heat efficiency of 
plant, account must be taken of all the fuel consume1 
‘he apparatus used for making the ga:, and the per- 
age of the total heat energy of the fucl consumed 
ich is available in the gas finally passed into the holder 
uld be calculated. 
‘he author considers it important that all experimenters 
uld adopt one and the same basis of comparison, and 
submits that the only true basis is a balance sheet of 
» heat units, such as is now usually adopted in con- 
iering the heat efficiency of a gas or steam engine. 


Bl pli of Proceedings of the Institution of Civil 
xi heers, 


9 Old Queen St., Westminster, London. 


Another important point to be considered is how far the 
maximum production of a producer can be reduced, with- 
out injuriously affecting the quality of the gas. This is 
too often lost sight of. 

To work a generator of moderate size with coke, at half 
power continuously, would necessarily be attended with 
certain drawbacks. The fire in each generator would be 
at a lower temperature, while the radiating surfaces of two 
generators would be double those of one. 

The fact of working two or more generators together 
does not in the least affect the quality of the gas, pro- 
vided the plant is suitably arranged, and the author has 
designed many plans which are working satisfactorily with 
two or more generators. At the cocoa factory of Messrs 
Van Houten & Sons, near Amsterdam. there are eight 
generators all working together and feeding one gasholder 
through one connecting main. At Messrs. Crossley’s 
works there are two generators of about 300 HP. each, 
which have worked together for years, and the calorific 
power of the gas made varies very little, the average in a 
day's run being as high as 1,552 calories per cubic meter 
at standard temperature and pressure.* There is, in fact, 
uo more difficulty in working two or more generators to- 
gether than in working a bench of coal gas retorts. 

Wich an anthracite fire in the generator, the maximum 
production of gas in small generators can be reduced 30%, 
and in iarge generators it can be reduced 30% to 50% 
without altcring appreciably the quality of the gas; but 
experience has shown that with a coke fire, which is less 
dense than anthracite, it is not well to reduce the maximum 
production by more than one-third. The depth of the fire 
depends a good deal on the size of the generator and on 
the nature and size of the fuel. Formerly the author 
used, almost exclusively, anthracite nuts or cobbles, in 
pieces about 11% ins. to 3 ins. cube, and with this the fire 
was 3 ft. to 6 ft. in depth, according to the size of the 
generator. More recently he has used anthracite peas, 
which pass through %-in. and over %-in. or °/j¢-in. 
screens, and these are usually 5s. to 6s. a ton cheaper 
than nuts. With peas the fire is 2 ft. 6 ins. to 4 ft. deep, 
according to the size of the generator. When coke is 
used, the author prefers to have it in pieces about %-in. 
cube, and the depth of the fire should be 3 ft. to 6 ft. or 
7 ft., according to the size of the generator. 

When anthracite or coke is used, the removal of clinker 


_ *0° C. and 740 mm. To express calories per cu ‘meter 
in B. T. U. per cu. ft., multiply by 0.1124. 


is troublesome in all generators, especially if a high steam 
pressure is used. When the plant is worked in the day 
time only, the author's practice is to rake the fire and 
remove the clinker once a day, usually the first thing in 
the morning, before gas is made. When it is necessary to 
keep the plant working continuously night and day, as in 
a floug mill for instance, the fire is raked through suitable 
stoking holes in the doors of the generator, and the clinker 
is drawn out once a week. In some other types of plant 
the clinker is allowed to accumulate for 24 hours or 35 
hours, when the working of the generator is stopped for 
3 hours or more to remove the clinker and make up the 
fire. 

In a few plants, various modifications of rotary grates 
are used, but they are not entirely satisfactory. They 
discharge the clinker which is on the grate itself, but they 
do not thoroughly remove the clinker which adheres to the 
brick lining of the generator; they also cause a geod deal 
of small anthracite to fall down with the ash and clinker 
into the bottom of the generator. Another type of rotary 
grate will be reterred to later When bituminous coal of 
fair quality is used there is not so much clinker as with 
anthracite, and various kinds of grate will serve; but at 
present a large Mond plant is the single good instance of 
a plant yielding gas clean enough for engine work when 
bituminous coal is used. With the smaller Mond planis, 
the tar difficulty has not yet been got over 

In small generators it is desirable that fuel should be 
put into the generator in small quantities and at tolerably 
frequent intervals; but in large ones it is sufficient to 
put in fuel every 30 minutes or 45 minutes when the plant 
is working hard. Longer intervals may be allowed when 
the rate of production is reduced. One writer has re- 
cently stated that when fresh fuel is put in the gen®rator 
it raises the quality of the gas, and has more influence on 
it than the depth of the fire; but it would be a mistake 
to accept this as a general rule. With bituminous, or semi- 
bituminous coal, hydrocarbons are given off soon after the 
new coal is put into the hot generator; but this is not the 
case with anthracite or coke, and the author is of opinion 
that with any kind of fuel it is essential to main‘ain the 
requisite depth of fire to insure not only the decomposi 
tion of the steam, but especiatly the reduction of the 
carbon dioxide. 

It has naturally occurred to designers of gas plants to 
feed the ggnerator with fuel automatically. Where gas is 
made on a large scale and wheie the rate of production of 
a generator is constant, an automatic feed can be used; 
but for a plant of moderate size, which serves one or more 
engines with varying loads, there would be an element of 
risk in trust'ng to a mechanical feed. In a generator for 

100 or 200 brake HP. the body of fire is sma!l, and if 
too little or too much fuel were put on, the quality of the 
zas would suffer; and if the load on the engines varied 
greatly, the mechanical feed would have to be regulated 
by the fireman. Practically, this means that with a 
plant of this size the attendant must be present, and as 
he is there it is bet:er that he should put on the fuel and 
be responsible for it; for the outputs mentioned, the 
weight of fuel would not exceed 1 cwt. to 2 ewt. per hour. 
In some places it is a convenience to have a large hopper 
over the top of the generator, so that coal may be let in 
at intervals. 

Generator gas is made rapidly, and in a moderate-sized 
plant it usually leaves the generator at a temperature of 
about 500° C. Special attention musi therefore be given 
to the cooling of the gas, so that when it leaves the gas 
holder its temperature should not be higher than that of 
the surrounding air. In a plant serving over 3500 brake 
HP., as at Messrs. Cross:ey’s works for ins.ance, gas 
is consumed at the rate of something like 42,000 cu. ft 
per hour, and it will be readily understood that to bring 
this down from 500° C. to 15° C., or thereabouts, without 
an excessively large or costly plant, is not easy It is, 
however, desirable for the good working of the engine that 
the charge of gas admitted to the cylinder should be cool, 
so that a given volume may contain as much energy as 
possible. 

As to the calorific power of the gas, it should be con- 
sidered bad for engine work unless it gives a: least 1,200 
calories per cubic meter 135 B. T. U. per cu, ft. at 
standard temperature and pressure. It should also contain 
no: less than 15% of hydrogen to insure fairly prompt 
ignition in the cylinder. Carbon monoxide is compara- 
tively slow to ignite, especially when surrounded by a 
large body of nitrogen and other inert gases; it therefore 
needs the presence of hydrogen, and it is for this reason 
that the author has always endeavored to get as high a 
percentage of this gas as possibie. In the gas made in 
the Dowson apparatus it is usually 18% to 20% by volume. 

The foregoing remarks go to show that there are several 
practical considerations to be taken inte account, and with 

these in view, it will now be well to consider briefly the 
distinguishing features of the leading types of plant used 
for making gas to drive engines. Broadly speaking there 
are three types, viz.: 

A. Producer with jet of superheated steam forcing in 
air, e. g., the Dowson plant. 

B. Producer without steam jet, and with blower to force 
in air, e. g., the Lencauchez and the Mond plants. 

C. Producer without steam jet and without blower, tie 
air being drawn into the producer by a suction pump ac- 
tached to the gas engine, e. g., the Bénier plant. 
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Type A.—Producer with jet of superheated steam forcing 
in air.—This type is used much more than any other; it is 
usually provided with an independent boiler with super- 
heating tubes, and a jet of steam at a pressure of 30 Ibs. 
to 60 Ibs. per sq. in. (according to the size of the pro- 
ducer) is used for the double purpose of supplying the 
steam to be decomposed, and of carrying in an induced 
current of air, to maintain combustion of the fuel, and to 
promote a high temperature while the chemical reactions 
are taking place. In practice, about 90% of the steam 
produced in the boiler is decomposed in the generator, the 
remainder being lost. It should also be noted that the 
percentage of hydrogen in the gas is not strictly a measure 
of the quantity of steam decomposed, as some of the 
hydrogen is derived from the coal in the generator. By 
close attention to various details the author is abie in 
practical work to decompose about %-lb. of steam for 
each pound of anthracite consumed in the generator, and 
he is able to do this without having more than 4% to 6% 
by volume of carbon dioxide in the resulting gas. It is 
sometimes remarked that there cannot be a gain in rais- 
ing the percentage of hydrogen, if at the same time the 
carbon dioxide is proportionately increased, and this point 
is worth considering. Supposing a sample of gas to have 
the following composition by volume: 

Hydrogen .......... 15% Carbon dioxide ..... - 4% 
Carbon monoxide .... : 2% Nitrogen, etc......... 54% 
the calorific power of this gas at standard temperature 
and pressure would be 1,289 calories per cubic meter. If 
the hydrogen were increased 5%, a gas of about the fol- 
lowing composition by volume would probably result: 

Hydrogen ......... 20.0% Carbon dioxide..... 6.5% 
Carbon monoxide... 22.8% Nitrogen, etc....... 50.7% 

This would have a calorific power of 1,314 calories per 
cubic meter, and at first sight there would appear to be 
little gain in raising the percentage of hydrogen if there 
were a proportionate rise in the carbon dioxide, but a 
certain increase of hydrogen materially assists the prompt 
ignition of the charge in the cylinder of the engine, and 
for this reason alone it is important to secure as much 
hydrogen as possible without having more than 6% of 
carbon dioxide. Ordinary producer gas, as used for fur- 
nace work, in which there is about 24% to 27% of carbon 
monoxide, but only 6% to 10% of hydrogen, cannot be 
used for engine work because it is too weak and too slug- 
gish to ignite promptly, even when the percentage of car- 
bon dioxide is low. 

An average of the results of all the trustworthy trials 
of Dowson plants of which the author knows (apart from 
mere trials of the fuel consumption per HP., when work- 
ing with engines), show that the average calorific power 
of the gas was 1,432 calories per cubic meter, at standard 
temperature and pressure, while the average heat efficiency 
of the plant was 78.0%, being in one case as high as 81.1% 
and in another 82.7%. With an efficiency of 80%, the loss 
of heat may be accounted for approximately as follows: 


Steam not decomposed in gemerator.............0066 1% 
Unburnt anthracite lost in ashes'.............eeeee% 2% 
Sensible heat of gas lost in cooling, scrubbing, etc., 
and in radiation from generator..............ee00% 


Type B.—Producer without steam jet and with blower to 
force in air.—In the Lencauchez plant? there is no boiler, 
the gas being made by forcing the air from a blower into 
the gas generator, and there saturating it with moisture, 
before it enters the fire. When good gas has been pro-. 
duced, the blower is driven by the engine, but when there 
is no gas it is driven by hand-power. Some of these 
plants are working in France, and a few have been tested 
for fuel consumption per HP., but none appear to have 
been tested thoroughly as to their heat efficiency, etc. 
Professor Witz refers to this plant in his ‘‘Moteurs & Gaz,”’ 
but seems doubtful about the heat value of the gas. Mr. 
Bryan Donkin also mentions it,* and gives the following 
as the composition of the gas by volume, but the analyst 
is not named: 


20.0% Carbon monoxide... 21.0% 
Olefiant gas.. -»+ 40% Carbon dioxide..... 5.0% 


This would give a calorific power of 1,858 calories per 
cubic meter. The heat value of the coal from which it was 


made is not given, nor the yield of gas for a given weight 


of fuel. 

The Mond piant has been fully described and illustrated 
in an interesting paper communicated to the Institution 
by Mr. H. A. Humphrey.* This plant was devised pri- 
marily for the recovery of ammonium sulphate, and the 
combustible gas obtained during the process was, so to 
speak, a by-product. At first all the gas was used for 
heating some large furnaces, but afterwards trials with 
a gas engine showed that it was suitable for that pur- 
pose, and several engines are now working with it at the 
chemical works of Messrs. Brunner, Mond & Co. A re- 
covery plant of this _kind can only be worked on a large 


1In all the trials of this ‘plant, 2% of the fuel has been 
treated as lost with the ashes, except where this loss was 
known definitely. 

*Minutes of Proceedings Inst. C. E., vol. cxxix. p. 191. 

*Gas, Oil, and Air Engines,” p. 

‘Minutes of Proceedings Inst. C. E., vol. exxix, p. 190. 


scale, night and day, one producer making sufficient gas 
for 2,000 HP. It is, therefore, not a plant which can be 
used merely for power purposes on a moderate scale, but 
it has the great merit of being the only plant working 
with ordinary bituminous coal, which yields gas clean 
enough for engine work. The tar is removed by an ex- 
tensive system of washing and scrubbing. 

In this plant there is no boiler, but a certain amount of 
steam is taken from other parts of the works, and all 
the air required (about 1,500 cu. ft. per minute) is sent 
into the producer by a blower, driven by an independent 
engine. The heat value of the coal used in the producer 
was 7,225 calories per kilogram,® and this weight of coal 
when gasified was estimated to yield 4.69 cu. m. of gas 
at standard temperature and pressure, having a calorific 
value of 1,385 calories per cu. m. If this estimate is 
correct, the heat efficiency of this plant is 79% when cal- 
culated on the same basis as that of the other plants re- 
ferred to. 

It has been proposed to work a plant of this type without 
the recovery of ammonium sulphate, and if this were done 
it would be nearly on the same lines as the Lencauchez 
plant; but ir the latter anthracite coal is used for engine 
work. In the Mond gas there is as much as 16% by 
volume of carbon dioxide, but this is partly compensated 
for by the hydrogen, which is as high as 29%. 

Type C.—Producer without steam jet or blower.—In 
this plant there is no steam boiler or air blower, the 
air being drawn into the producer by a suction pump 
attached to the engine. The quantity of air drawn in 
varies with the volume of gas consumed, and as it is 
governed by the engine itself there is no storage of gas 
in a holder. The latter is dispensed with altogether, the 
gas plant consisting merely of a producer, a washer, and 
a scrubber. The fire grate is of special construction, and 
in it water is vaporized, and this water vapor mixes with 
the air before the latter enters the fuel column. The idea 
is ingenious, but the results obtained have not been en- 
couraging. The plant is fully described by Professor 
Witz,® who made careful trials of it in December, 18H, 
with an engine of about 15 brake HP. 

The first trial was with English anthracite of good qual- 
ity, of which the heat value was assumed to be 8,000 
calories per kilogram. The gas contained 0.3% of oxygen 
and only 0.8% of carbon dioxide, and by calorimetric bomb 
it gave 1,149 calories per cu. m, at standard temperature 
and pressure. The engine developed 27.6 I. HP., but only 
14.59 brake HP., while the consumption of anthracite was 
715 grams per brake HP. hour. A second trial was made 
with ordinary gas coke in the generator, of which the 
heat value was estimated at 6,800 calories per kilo. The 
gas contained 0.3% of oxygen and 1.53% of carbon dioxide, 
while its calorific power was as low as 1,035 calories per 
cu. m. The engine developed 14.7 brake HP. and the 
consumption of coke was 752 grams per brake H P. hour. 
These results were obtained with full load on the engine, 
and it is probable that the gas would have been still 
weaker if the load had been much reduced, as the tem- 
perature of the fuel most favorable for making gas would 
not have been maintained. There is the further disadvan- 
tage that if there were two or more engines in a factory, 
it would in most cases be inconvenient and wasteful to 
have a set of gas plant for each engine, and it would 
seldom be possible to work two or more engines from one 
producer without a gasholder. 

The author has not included water-gas plants among 
those which are suitable for engine work, chiefly because 
the producers of such a plant must be worked intermit- 
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The calorific power of the fuel, where F 
tested by calorimeter, was calculated from + Wa: 

+ ) + 25 3 

where C. H, O, and S represent the perce T 
bon, hydrogen, oxygen, and sulphur in :) i 
cubic meter of CO, or CH, contains 5. 
carbon, and 1 cu. m. of C2H, contains 1,07 
carbon. All the calculations as to caloris Bye: 
also based on the standard temperature an: . = 
0° C. and 760 mm., and all the steam de; = 
2 


combustion of the fuel or gas is treated as 

In these notes the author has discussej ¢ th 
theoretical and practical considerations wh a: 
working of gas plants used for engine work 


endeavored to collect the most trustworthy 7 
able, and in conclusion he thinks he cannot 4 Pra 
quote the following remarks of Professor \\ ho m 
a recognized authority on all matters conne: ‘on 
power. He says: ‘“‘The future of gas engines pend 
to a great extent on the progress made with odue- 
tion of generator gas; the question is to ma 3 gas 
rich enough, to produce it in a simple way, ntain 
uniformity of quality, and to keep down the wo: ya. 
Again, ‘‘There is a perfect relation between : rifle 
power of a gas and the mean pressure of t! ator 
diagram. . . . It would therefore be a mi=: try 
to make an apparatus produce much gas of » ality ; 
it wouid be better to work to a good averag about 
1,300 calories. This conclusion is of great imp e.” 
A NEW FORM OF BUMPING POST. 
An addition to the numerous styles of | umping 


posts for the dead ends of railway tracks is bret 
in the accompanying illustration. The unique fea- 
ture is that the center line of the post doves not 
coincide with that of the track. In the M. cc, B 
coupler, the striking part of the head is not in 
the center line of the track and drawbar, |ut this 
fact has been almost universally overlooked in the 
design of bumping posts of the single-post t¥pe, 
with the result that when subjected to heavy 
usage they frequently become distorted, on ac- 
count of the eccentricity of the blows to which 
they are subjected. 

The post is a 15-in. steel I-beam, resting on a 
base plate %-in. thick, and supported by anchor 
rods 1% ins. diameter, with upset ends held by 
nuts on a heavy forging bolted to the top of the 
post. These rods extend forward and outward to 
clear the rails, and then pass vertically through 
a 4 x 6-in. angle iron crosstie, and an ordinary 
wooden tie, extending down to an anchor block or 
deadman buried in the ground 614 ft. below the top 
of the rail. Vertical braces or spreaders are fitted 
between the anchor timber and a longitudinal! tim- 
ber under the ties, so as to prevent the loosening 
of the anchor rods when the post is struck. The 
rods are held in position against the rail by steel 
forgings bolted to the rail with l-in. turned bolts. 

An oak striking block, 12 x 12 ins., 3 ft. long, is 
bolted between angle iron brackets on the face of 
the post, its outer end being fitted with an iron 


Oak 


Front 


Elevation. 


BUMPING POST FOR RAILWAY TRACKS. 
J. B. Cox, Chief Engineer, Chicago Junction Ry., Chicago, IIl., Inventor. 


tently, with frequent reversals, and this necessarily causes 
the quality of the gas to vary considerably. The weak 
gas which is blown off as waste also adds seriously to the 
fuel consumption. 

In all the foregoing calculations the calorific values of 
the generator gas have been based on the following heat 
values: 


Calories 
per cu. m. 
Marsh gas, CH,......... s 95 
Olefiant gas, C.H,..... 14,970 


°To express calories per kilogram in B. T. U. per pound, 
multiply by 1.8. 
**Moteurs & Gaz,”’ vol. fi. p. 89, and vol. fil. p. 186. 


striking plate and supported by angle iron braces, 
whose feet are connected to the steel tie by riveted 
connections. These braces prevent lateral detiec- 
tion of the timber when struck. With the excep- 
tion of the striking timber all the parts are of 
metal,and as the riveting is done at the shops 
there is very little field work required in the ercc- 
tion of the post. 

This bumping post has been invented and Pp. '- 
ented by Mr. J. B. Cox, Chief Engineer of the C"'- 
cago Junction Ry., Chicago, Ill., and we are !»- 
debted to him for blue, prints and other inform =- 
tion, 
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